
WELCOME TO ESTES MODEL ROCKETRY! 

Within the pages of this catalog you will find Estes 
rocket kits and accessories for every age and skill 
leveJ'l It's never been easier to get started in Estes 
model rocketry. Try one of our Starter Sets which 
includes a high flying rocket, engines, and your very 
own Porta-Pad- 1 II Launch Pad and Electron Beam’ 1 
Launch Controller, Then move on to our other easy- 
to-build rockets in the E2X- Series. The Manta™ 
includes a glider which circles home while the rocket 
returns with a streamer, The Turbo Copter™ has 


turbo-charged helicopter recovery! Collect them all! When you are ready to move up in the 
Estes rocketry world, go for the Beta Tron™, which has everything you need to build two Beta"' 1 
Series rockets, and much, much more. Everyone wifi love the Estes Rocket Builder's Marking 
Guide., which makes it quick and easy to mark and measure body tubes for fin placement, cir¬ 
cumference, and anything else you need to mark! It even holds fins in place white they dry. 
Long-time Estes rocketeers and those who are getting back into Estes rocketry will have a 
blast with our new "F engines! Choose the Maniac 11 ', which flies on our “G H s, "D*s, or “E's and 
builds in less than an hour! This performer flies out of sight and is easily recovered with a fluo¬ 
rescent streamer. The Broadsword^ and The Shadow™ are massive rockets that also use our 
"D n or U E" engines. Whatever your mood, only Estes holds the excitement for you. The possi¬ 
bilities are endless, the choices are yours. Ignite your imagination! 





LAUNCH AREA: 

Choose a large held away from powar lines, tell 
iraes, and tow-flying aircraft. This chart shows 
Ifte smallest recotnmeoded launch areas: 
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•iWita^mLm twoutaf area ■ OiarrtflJer An fafffMm 
Minimum rectangular are*a = Starftttf tkia x\ foot or 

JI Jflf fff 5 

launch afte must bo free of obatwcttona and 
highly flammable materials. 


^ HOW TO USE YOUR ESTES CATALOG 


lo get the most out of your catalog, please read This section. It wHI help determine wtiat kit ftts your needs and what 
the specifications are of that kit. this catalog is divided into kit senes. Each senes has a M level: E2X™ Series [almost 
ready to fty); Beta™ Senes (skill level 1): Explorer™ Series (skill level 2). Challenge™ Senes (skill level 3); and Master™ 
Senes (skill level 4): Pro™ Series and Estes R^C are separate product lines. Kits in those series can range from easy to 
difficult In this catalog each series contains an introduction that gives you the characteristics of that skill level. Each 
kit listing gives you the kit name, Its product number and price, in addition, you will find a kit description that gwes 
you features, length, diameter and weight, Vau will also find the engines, from least to most powerful, that we rec¬ 
ommend for that rocket, We will sometimes list an engine that we recommend in breezy conditions. ‘Fid Right' indi¬ 
cates which engine should be used to become familiar with your racket's fight profile. 

One of the more important features Is the Kit Feature Symbol these svmbods will give Ihe see and type at recovery 
system, type at fins, nose cone, decals and other features. Below is the symbol key: 


RECOVERY 

SYSTEM: 


ftostit parachute fttm 
dlamotor in Inctwi 

Nylon, parachute with 
<TJornBtw In Iftchn 


NOSE CONE: 

n 

loha 

ENGINE MOUNT: 

Quick reToai* 
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DECALS: 

Fnuura wniltiva 

Water soluble 
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Model Rocketry is recommended forihose age 1 d years and up. Adult supervision is recommended for 
those under 12 years of age. 

Use only Esles products with Estes model rockets. Untessspetified-all models require asserrbly. Engines launcf ■ 
system, glue and finishing supplies ore not Included with ktts unless specified. 


©Copyright 1993, All Rights Reserved. 


Prices moy change without notice. 







































































StartcrS 


There's no better way to get started in this 
terrific hobby than with one of our five great 
starter sets. 

Each set contains a high-flying, easy-to- 
assemble E2X™ Series model rocket kit, 
These models assembte so simply and 
precisely that we guarantee Success. And, 
with pre-finished parts and no painting 
required, youl have a sharp looking model 
ready to go in almost no time! 


Vou also get: 

* A Porta-Pad" II launch pad 

* An Electron Beam- electrical launch controller 
- Cobra 1 * model rocket engines, igniters and rev¬ 
olutionary new igniter plugs for sure-fire 
launches every lime! 

Plus, the launch equipment can be used to 
launch nearly every Estes rocket in the E2X- : 
through Master™ Series! 

All of this comes packed in a sturdy range box 
with a carry handle. Youl! save a bundle over 
individual retail prices. Alf you need is batteries 
and glue, and in about an hour, you'll be ready 
to launch! 



Unless otherwise specified, all model! in this catalog require assemfcfr, 



S 


PATRIOT 


ESI 1450 
$26.99 

mU 

HE 

HIP 


AIRWALKEfT 
EST1410 
$28.99 

mu Each starter sel requires tow 

¥ 2 PTl OltaHfle batteries 

bM lJJ arri adhesive • not ircluded. 

A^ShipMUKspIbi) 


AIR WALKER” 

Seek sounding rocket styfrig and a dear cczgo bay hsghlighi 
this sharp performer. Unique chrome-colored body tube, brigM 
red tins and nose cone give this 50J cm [20') tell rackei a 
dear, professional appetFarcce, includes Cabral engires 
and supples to your tint three fights. 

Engines: AM (first FBght), BM. BM, B8-5. CM. CM. CM 


PAreiOT” 

^hts rugged. high flier tenures □ scale appearance with mili¬ 
tary surface-t&olr missile deccv Stands 49.5 cm (IPS') fall pod 
feafures fort. easy assemply no panling ond porachute 
recovery. tedud^Cabtd&e^^ 
three flights 

Engines: AM (First FBghti. S4-4, BM. 8M CH CM, CM 

B 






















StarterSet 


ALPHA® III 
ES11406 
$27.99 


ALPHA® (I! 

This. set features the Wedcrd-kje AW® ill with bngtit orange 
ond Mack decor. Assembiy Is easy win a one-piece piastic 
swepi-fln unit. Grad performance witn poachy te recovery lor 
sate landings, includes Cobra® engines and supples far you r 
first three flights. 

Engines: AM (First Right), 1/2AM. AM, BM, BM. M BM. 


AMERICA'" 

the 3fl cm (IS') tall America™ racket features NASA-styte 
decor and ieon lines Asembiy is quick and easy with one- 
ptece pfasttc tin unit end setf-atMve decafs, Fantastic per¬ 
formance 1Egjh4 after flight using parachute recovery Comes 
with Cobra? engine* and supplies tor your first two flights. 
Engine*: AM (First Right). I/2A6-2, AB-5. BM. W4. B6-4 BW. 
C6-5.C6-7 



rterSets 


SUPER SHOr 
ESI 1449 
$30.99 

mm 

Q0ED 


Eden itortfir set requres faur 
AA-lype alkaline batteries 
and tsdhorvg - nol inefaded 
AwgtSNpW. 14ftg(3bs) 


SUPER SHOT'" 

THi two rocket combo starter set divers super vcfae end super perfotmercei 

The E2X$ Series SuoerShof™ rocket is the first step and features supw-cpidt assembly, with ptotoiorad pah end hot decals. 4? 
cm (16-1/21 tafl. tough ond durable, if can be birched ogo'n and again uo fa 300 teer uign and returns by paachule 
Ihe Twister™ is an E*dorer 1M Series racket and incfackts crcEy mrd-twislmg decals Instead at a parachute, Its 24 cm (9-t/2l tall 
Twistei ™ separates into two piece and spins down helicopter style from up to TOGO tool altitudes! The ideal second rocks! 
Includes Cobra® engines and supplies for your first three super flights 
Engine*: 

Super Shot* - AM {Bnt flight). B44. B64, SB-5. CM. CM. CM 
Twister™-1 /2A6-2 (First Flight), AM. AB-5, 04-4 04-6, 56-4 06-6 BM 


























E2X 


ALMOST READY TO FLY 

There is no modeling experience required in this series. As a matter of fact, the rockets in this 
skill level are assembled, not constructed. What this means, simply and easily, is that: 

• There is practically no cutting or 
sanding 

• There are very clear and simple to follow 
instructions 

• There is no painting or sealing 

• These kits are a very quick build - 
almost 30 minutes 

These precision engineered kits, with exacting 
plastic parts and pre-colored body tubes, let the 
novice assemble a rocket With a craftsmanship 
result. By including rockets, such as the piston- 
actuated Cato™ the helicopter-recovered 
Sky'Winder 1 * and the glider recovered Manta'in 
this skill level, there are features that even the 
experienced modeler will enjoy. 




ES "Unless dheiwise sceoflea oil models In Ihe catalog require assembly 





SSK' EED 
sS w s mm 


uu 

5SP 


MANTA™ 

ftis Manta rfc, athe perfect fusr glider ktfl A JuJunsnc foam glider 
ndwpiQoi^ocfc on me booster At apogee, the glider detach¬ 
es and tfcctes Honie- The booster is recovered via a dreamer 
The Manta™ 1 is easy ta butt - no paniingf 
Specific alteris-: 

Length: 41.9 cm {16 51 fra,: 24 £ mm (0.9761 Wt, 5: g (1.6 
oi) Engines fifrtifim Flight) 64-2 Bfr-2 


TURBO COPTER'* 

not iSuTP The Turbo Copter™ flteS ta ovef IDCQ feet end a 
super easy To build this rocket has o wild nefcootar-styid 
recovered nose come a streamer-recovered roan t>odv, 
rbsarnt cctora, and hot te-spy graphics 

Speciliccrirofis: 

Lengtn 16,24 cm(13.87H Dio IS 7 mm (C7361 W!. 2h Sg 
mi 02 ): Engines-1/JAM (firstRight). A£-3, A5-5 04-4 06-4. 

il 
























OMLOID™ 

With o huge 51 mm dametgr tw&i together gorge capsule, you con fly-gr. egg or pl| tends erf scientific payroods m Ms mutt^pjfpose 
launch vehicle, Pre-cotored and assembles In minutesl A 46 an (1 EH letedw silver 'chute brings If down safely even v*lh heavy 
Daytoodt Perfect for school and stance fair projects or |um plain (uni 

Specifications: 

Length: 47,0 cm (IBJfl; Dta.: 342 mm (U^61: Wt.. without egg - 7Q# g (2-5 w): Engines: with egg - C54 C6-1 without egg - W-? 
[feFfighJJ. B6-2.C6-5 


OMiOID 
EST 2078 
1199 


• Launch an Egg! 



Engines, launch system, glue, end 
finishing supplies not inducted 
A*g.ShipW.34Qg[l2eHj 


CATO* 
EST 2071 
$14.99 

as 


BAIL-OUT 

EST 2070 
$13.99 


QQE1 


BAIL-OUT’ - 

Explore 1rlta£fl» 
rocketry with this modeli 
Hi 1 m j,. Con e^eci your favorite 

| % mm (3 3 /«1 action 

d M \ figure with a paachute 

| (Sony, figure is not 
inducted but two chutes 
for your figure areQ. 

Features include plastic tfaurit, rwo 61 cm (24T porochides for 
flguw. specrgl hemes for your figure ana easy fa build! 

speciflcdtons: 

Lenglh: 62 an (24-5*3; Ha.: 42 mm (1 Wj without figure - 67 
9 [3.07 azj, Mth figure -104.0 g [3.67 at]. Engines: 04-2 (fast 
Right), B6-4 (with no wmcf). CM, CMC6-5 


CATO™ 

The supreme 'gag* rocket this fadW breaks opart into pieces 
after a short fight, is strfely recovered in a imqit area, and 
re’asssmblBs in minutes for night after flight Internal piston system 
shows haw the electron charge works in outwent ways! The Cato 1 * 
feature multiple recovery systems - parachute, streamer and 
tumble. The Onto" a easy to build and lo flyt 
SpedflcaSora: 

Length. 51 cm (21.Df); Dta.: 42 mm (1.64) Wt-' 125 g {44 Kl ); 
Engines: 06-0 [First Ffighl), CM 
















Bandit", Rampage 
and Dagger “ Kits 
Feature: 

• Pre-Colored Body 
Tubes 

t Plastic Nose Cone 
and Fins 

• Pre-Stotted Body, 
lubes 

«. Stick-On Decals 

• No Painting 


BANDIT" 

The perfect beginner model Ift q true 
dmcaf leady-ttMty sty* This rocket, capo- 
ole of bteing performance, wi) be 0 
guaranteed favorite. EEC standard tea- 
tues Include slotiea body kibes for eceydn 
alignment and precision engineered tor o 
tost butt 
Specifications: 

Length 42 an [1451; Ha.: 25.4 mm [1.01 
Wt.; 45.5 g [1.6 at); Engines AS-3 (first Fh^rj. 
B A-A. B6-4. Bfl-5. C5-3. 05-3. C45 


RAMPAGE" 

With slotted body tubes tor easy ctgnment 
and strong tin attachment. a doubte Slick 
body tube ana plastic nose cone. this 
Foctetwill still be flying when the competi¬ 
tion hcu given up The Rampage” has a 
poytood section ond con be built under on 
hour. 

SpOCiliCdtlom 

Length: 44 cm (19.51: Dto: 254 mm [Iff}: 
Wt.: 50.2 g (1 5az ]; Engines: Afl-3 pint flight]. 
&J-4 B6-4 B5&, C5-1 Cft-1 C6-S 


DAGGER™ 

The flagship of otf E2X™ series, this rocket 
is sleek, long and teori. JTscwinner whether 
Ifs on the pad, in the airor on display. This 
super q^k hJd features a chrome oa3- 
ored pcybod section, slatted baoy Us 
and pre-lirushed ptastie Hr* 
Specifications: 

Length: 57.0 cm [22.51: Dio: 254 mm [1 ff); 
Wt: 53.5 g (1,9az); Engines: Afl-3 [First Ftighfl, 
B44.644, &B-5 C5-5 C6-3l C6-5 


RAMPAGE' 
EST 2061 
$10.99 

mU 

HE 

SIP 


DAGGER™ 
EST 2062 
$11.99 

mu 

QE 

as 


BANDIT™ 
EST 2060 
$9.99 

mu 

□E 


Engines. launch system, gbe, and 
finishing supplies not included. 
Avg.ShipWt .2630(10 ot] 




GNOME’ 

EST0SS& 

$4.59 


um 


GNOME 

This mini-engine entry into the £3Wtesel fc perfect tor small rtymg 
fields. The Gnome's gnat features indude an electric fctfus 
colored, one piece, pfcwtic tin unit, a cteame colored ooay tuw. 
and gtedt performance* 

Spedffcotloro: 

Length 26.04 am (10,251. Dta 13 J rrm p.5441 Wt.. 12 g 
(0.42 ozj; Engines- 1/2A3-2J (First Fight], 1/2A34T, A34F A10-3T 


ALPHA® III 
EST 1256 
$6.69 

mu 


ALPHA® III 

One of the oldest, most rdloWe. easiest' Fa-build foctets has a 
dynamic decor ■ glassy biock body tube. fluorescent orange 
plastic (In unit and nose cone. This ald-ttmer s a durable flier 
ond requires no pointing 

Speciflcallons: 

Length 3T.1 cm <12.251; Did: 24,8 mm <0.9761: Wt.. 34 g 
020L), Engines: A6-3 (First flghft 1/2A6-Z A55. B4<4 B4^ 
B6-6.Ba-5C45.C6-7 

















TM 



ATHENA- f 


PEGASUS' 


$9.59 

mu 

um 

E ngines, launch system, glue, grid 
finishing supplies nof jrduded. 
Avg. Site W. 203 gftflazj 


ATHENA- 

EST 2026 
$9.59 

mu 

DEI 


Seaming on <3 fast, rugged and beautlul, this model can smoke 
WHti while awl chrome plastic, the Abano" will become one 
of your (avontss! Performs greal ora wde selection of engines. 

Specification; 

length 331 cm [1 SET}; tia - 24.6 mm (D 9761;Wt.- 36g{1 27 «.): 


The new Pegasus '* * reody to become the first in your slot*? of 
rockets Thss great .coking, sleek rocket sj quick to bUid end quick 
to Ify Features durebte and rugged construction and there's no 
pointing required! 

Specifications: 


Ergines. AS-3 [Flni Flight], 1/2AW, AS- 5, fcU14A Bfr6. 08-5. 


C&5, C6-7 

m 


Length ■ 35.1 cm {15 01. Die - 24 6 mm {0.976']; WT.: 36 g (T.27 m.j. 
Engines: AW |Firs3 Bght). V2P&Z A3-5. U-4. W 6. B6 6 B0 5. 
C6-5,Oi-7 



Engines, bunch system, gw. and 
&ilshmg supplies rtf nclucted 
ArgShtpWl.3«g[12at] 


SftYWINDER™ 

EST 2077 
$14.99 

uum 

• Copters Back 
To Earth! 


SKYWINDER' 

This anrairifl modal assembles fast traJ kjjr.=nei like any ’regiibr' model rockel, but allhe peak o' (te flight. It Ironsfonre Tntee 
helicopter trioo&s with biightty colored deoaLs unfold from the body and start spinrmg foaler and foster, creaUng a Idnetic cotf 
draptayand lowering 1he5lf|Wnder ,H genfty to the ground. It has one piece necovaty and prep* for flight in seconds - no waddng. 
paacitfe or itr&Tner 
Specification*; 

Lengflv 50,B cm |?Q1 Cta.: o42 mm [mi fitter Span: 5QB cm (201; Wt,: 70.9 g [25 at}; Engines; B4-2 [First FHgfiQ, 0^2. C6-3 

























BETA™ SERIES 

SKILL LEVEL 1 

These dramatic, exciting-looking kits will fill many 
modelers' needs: from the inexpensive Mosquito"’ 
to the hot performing Zinger ™ to the payload-carry¬ 
ing Nova Payioader" to the sensational Big 
Bertha™ 


This is a traditional starting point for some modelers. The Beta Iron" Rocket Builder's Kit is 
an excellent introduction to this type of model building. The kits in this series have simple con¬ 
struction, although some modeling experience can be helpful (sanding, cutting, measuring and 
gluing), this skill level will help you acquire those skills. These kits are often used in schools. 
Boy Scout Troops, 4H Clubs, summer camps. Civil Air Patrol and Young Astronauts pro¬ 
grams. The kits feature: 

* Die cut fins with some tin alignment necessary 

* Simple painting 

* Pressure sensitive or water transferable decals 
- Up through “C" engine power 


'Unless- otherwise specified, oil modsfe In ttils catalog require raserTtity 


Create, Build and Fly 
Your Own Designs 



ROCKET BUILDER’S SET 

An Introduction to Estes Rocket Building 


New 


BETATRON’” 
EST1464 
$24,99 

mmm 


# Includes Estes 

Marking Guide which 
I marks tube easily 

• Easy-to-Use 
Technical Manual 

• Custom Decals 


Two of 
many 
designs 
you can 
build 


The Beta Trom™ Is Ihe logicai ne*t step otleer ihe E2XS Senes because it leaches hie basic skills o< model racket conshurtton! The 
cornerstone of fhra let is the Jfacke- Builder's Maying G^de™ tool set, a series of toot that makes Ihe construction of model rock 
ets easier (see sags S3 Jcr more details on the Marking Guise,' this set also supplies ever/hung you need to btrid Two rockets 
including: body lubes (BT-SDiie). engine mounts, roose cones. two sets of cfe cut base, setf-siicli fd ana water transferable 
decdte, parachutes and itreoTref material and c ctear payload section - multiple aejigns are possible' Aiso mctactea paper 
allude tracking device, a modeler' s Technical Mantjaf. Mode; Rocket hews, crd three engines (AM B£hJ and C6-S) wtft 
wadding, dugs and igniters 

































YANKEE' 
1381 


NINJA"* 

Daft ord mysterious, this hot performer flies 
on mini-engines Sufidr quckty and mokes 
on EKDOUent first rocket 

specifications: 

Length: 26B cm (10.56*), Da.\ 197 mm 
{0.7341; WV: 159 g [0.56 oz:); Engine* 
V2/&4 f {First R#it), A3-4T. AtO-3T 


YANKEE'" 

Thl rocket hoi ihe parforntyice wrxthy 
of on A 1 1 AmetCOn ■ capable of ouE-crf- 
sigt .f flights! This model has$e#*jick 
odhesve deeds, sireomar recovery and 
con use a wide selection of engines 
Specifications; 

Lenglh: 27,9 cm (■ i D'}: Dto 197 mm 
(CJ36‘); Wt.: 11 .P g (0.42tK.). Fngrnes 
I ,2M-2 (first Flight), A&-Z Afi-5. SW 


MONGOOSE™ 
EST 2092 
Sfi.99 


MONGOOSE" 

Tie perfec t first Iwch 
stoge rocket 1 ihe 
Mongoose™ has 
two one-piece fn 
units, colored bedy 
lytes.onditffesfD 
wl 800 toei* This 
rocket feufcfe very 
quicldy and doesn 1 
neeapofTl Can 
aso be town single 
stage 

SpecHicdlQhS: 

Length 47,3 cm £24.5'}: Do.: 24-3 mm, 
(0.976'); M" 66 g (2.3 oi) Engines. 

Single Stage Afl-3 {First Fight). &K 6M. 
B6-5.C6-5 

Two Stage Upper Stage AB-5 {First 
F*ght). BiW. 86-6, Ctrl: Booster Stage ■ 



Engines, bunch system. glue, and 
ftnishing suppfias not inefuded 
Ayg.ShlpWl.2S3g (lOtt) 


WIZARD" 
EST 1292 
$4.59 


SHIS 


MOSQUITO 
EST 0601 
$2.79 


WIZARD" 

^dont need rwgcto pottos 
over Udmlle high -just plug in a'C* engine 
ond go- AtJig 76 cm [301 streamer motes 
tracking end recovery eqsy 

Specifications: 

Length 30.5cm {121; D(a; 16.7 mm (0,736']. 
W!.: 22.4 g [0.79 oeJ Engines; Afl-3 put 
Flight], U2A64 Afi-S,64-4, 64-6,654666. 
ftB-5. Cfi-a. Cfl-7 


MOSQUITO'" 

Don't Jet size tod you - the vnaBesl rocket 
In out fleet moves oul tost and rues almost 
Out-of-sight every timei UJIro lightweight 
construction and fanla$t>C performance 

Specifications: 

Length'9 9 cm (3.91:0*0. 13.6 mm (0 5441: 
Wi.; £0 g (Q-1 oz), Engines; 1/2A34T (Fust 
Righf). A3-4T.A1Q-3T 


THUNDERHAWK" 

Long, lean sport flier featuring super stoMe 
tte fin conflgurdlon Simple to construd 
and finish, gnd detk^rmpressweperfonrh 
once 

Specification*: 

Length 55.9 [221; &a ■ £4 6 rrm [0.9761. 
Wt,: 34.6 Q [T22 ca.J; Engines: Afr3 (First 
Fbghfl. B4 4 B6-4. 04-5 





























ALPHA® 

ESI 1225 


mu 


urn 


VIKING' 1 
ESI 1949 
$4.29 




VIKING™ 

This high die: con tetKJ* with three tour 
orfaefinsin rafiOB osrongemenfs, ink¬ 
ing rt Ideal for cBrcdynorJc Gxpertrrmts 
and compoteons. Easy to bull 

j nflrWr j-iW ^ n ■. 

Length: 30B cm (12.12$’); Dh.: 10,7 mm 
16 5 Engines: 

A6-3 fflret Fight), Afl-5, 944. AM. 66-5, 
C6-S,Cfr7 

m 


YELLOW JACKET” 

All around great peffomxrtae itte hall- 
mak of this Jemfrc sport racket this ecsy- 
faPuid flierfealties parachute recovery 
did water transferable decals. 
Specifications: 

Length 42 7cm {166'), Dia: 24.0 mm 
mwm, 30 fig {1.GBC?.): Engines- 
AS-3 (First ftght). AB-5.944. m. 66-4. 
m.m. C6-5.C6-7 


ALPHA* 

Thg Alpha", aftet over three aecoOffi. s sftll 
•he perfect first or second rocket. Millions have 
been made and flown - a very refaOte 
performer that can use o wide variety of 
engines! There is only one Alpha M 
Specified lions: 

length: 3t 1 cm (12.251, Eta- 249 mm 
mm W-: 22* 0 moil Engines. A8-3 (First 
Flight). K2A6-Z AS-i B44 644. BW. B6-6. 



L/ses >4 Sj4 200 Film 
Easy to Build 


Engines, launch system, glue, and 
■finishing supplies no! included. 

Ayg Ship Wt. 392 g (Wot) 


ASTROCAM^i 10 
with Launch Vehicle 
EST 1327 $26,99 


BIG BERTHA 
EST 1940 
$10 69 


urn 


mu 


$20 


ASTROCAM® 110 

mogme on image taken hundreds of feet m the car from □ 
socket. This rocket gives you thar ability. The AiftcCam™ 11 □ 
offers features such as she lbs of 200 ASA 110 film (Nm and 
developing avertable tocallyj. critical camera pats ore pre¬ 
assembled and ribas g high quefity optical grade lens 
SpecHLcalsont: - Cameia 

Length; 16,5cmDio.: S&.&tyt- (139*); wr. wilhogl rim 
36.5 g (136oz J. wth Hrn - 49.6 g (J .76 oz 3. Shutter Speed. 
U5QC sec F-Stop: 11 

SpecdicattHis - Camera and Laurich Vehicle; 

Length:405cm(19,1 t'Dta- WCmflin.'WL 106 .7 0(3.75 
oz.J. Engines, C6-7 


SIG BERTHA" 

Ekirly . Pod and beoull 
ful 1 One o-" Estes' old¬ 
est kits is ana of our 
'host dynamo looking! 

This tockat has Deer, a 
favorite of millions or 
rocket models - 
make if yoit favorite 
too 1 Tig rmghty 
’Bertha' sports futuris¬ 
tic self-adhesive 
detete 

Spwifaatlora; 

Length- 61 cm(24');D[a.: 41.6 mm (16371 Wl 623 g (2.2 pl) 
Engines- B6-2 (First Right), Afl-3 (in no wind conditions) B4-2. 
644 , 06 - 4 , 99 - 5.05 m 



















ZINGER" 

Efficient aerodynamic design makes mis 
our best performing single-stage rocket. 
Easily reaches 610 meters (2000 foal) 
cftrludes, making It an erxcetenl sport Of 
compettfofi model. 

Specifications: 

Lenglh; 2$ cm [102S*]; Ota-157 mm 
017361* W1 S S S (03 at} Engines. A3-5 
pFIrjJ Flight], fiJ-6. B6^ Cfr? 



SPACE RACER™ 

This nifl-jr rocket wltr the racy looks Is easy 
to build and has fout-of-i»ghr performance. 
Fedui&s easy-liWnish fiber firs, a speciql 
ptastk; molded nose cone and con use a 
wide wjiety of engines 
Specifications: 

Length. 32.1 cm (12.625"]. D«-117 mm 
[0.7361, Wt. 2Q& g (0.73 C*J: Entries: 
1/2W-2 First flight], AS-1AS-5, B4-4, B4-6, 
664 Bd 6,38-6,0640^7 


SPARROW T “ 

A mini model wttti big mails deocf. the rocker 
Is so lightweight that rt only requires break¬ 
away recovery for safe landbigsl Additional 
features include fiber fins ■ no sealing required 
and colorful setf-sfick decals 
SpecIflcalJons: 

Length: 27Z cm (10.751; Dio t3.B rrm 
(0.5441; Wl,: 1M g [Q.39 at]: Engtas: 1 !2Ktf T 
[Fiat Rlfihf], A34T, A1Q-3T 


Engines, toundr system, gkje.. and 
finishing supplies not inducted 
AvgStilpW2B3g(l0ffii 



MINI-PATRIOT" 

The orty mini engine scale (1 /22nd scute) 
model avaitaotel The semi-scale version 
features construction techriiautt that 
keep Ihe pamtmg simple fhis model fso- 
turns fiber fins - nc sealing required! 
Specification*: 

Length 254 cm (10.0'). Dta 10 7 mm 
(0 736 ); Wt. 17.1 g (0.6 oz ), Engines: 
A3-4T {Rrst Flight], AIMT 


NOVAPAYLOADER™ 

With its dear payload cap&te. tbs easy- 
lo-buHd racket '£ perfect fa experiments 
and science projects A great second or 
third rocket A "C engiie wi power the 
model out of sight and o parachute wU 
recover it nicely for if* next flight 
Speeiiicdions: 

Length-53,7cmi');Dta 24Jmm 
(0 976'). W? 37 6g T133 oil Engines 
A&-3 (First Fight). &H &W B84 Cfr5 


RELIANT" 

This hot performer fealures seif-adiesive 
souttng rocket deccfcand a quo 
retetse engine mount a perfect begn 
net's racket Con use a wide selection of 
engjrml 
Specifications: 

Length' 310cm (12.51; Dta IS 7 mm 
(JO-736'); Wt 17.6 g (Q 6? oz); Engries 
i amm Fkght) m, m. m. m> 
aw. BW.0S-5.Cfr5. Cfr? m 










ewra 


SERIES 



EXPLORER'" SERIES 

SKILL LEVEL 2 

When you have learned the basics of model rock* 
etry and are ready for something new and differ' 
ent, the next step is the Explorer Series. This 
series offers interesting features with more 
involved construction and finishing. Here you will 
polish your skiffs and learn about the variety of 
fascinating design and recovery possibilities. Girder recovery models like the A.H.V. Condor 
and high flying two stagers offer new dimensions of in-flight excitement, mere are scale models 
and futuristic designs that fly just as great as they look! Or step up to exciting “D" powered 
models like the Mean Machine” or Delta Clipper'". 



|^J 'Unless oltierwse specified. oft modes n this ectotog require assembly. 


Englnei kwncfi system. glue; and 
finishing supples rol included 
Avg ShipVVt 340g(t2c&) 



A.R.V. CONDOR™ 

frtf a Estes' Oj tkftvc concept of an upper crtmofpheifc venida This NOAA fNotrong! Oceanic end Atmospheric AdtranistratiGn) 
rocket would troop to the high teaches or our atmosphere via the boostei venicta. where the two research drones would 
•detach m our exciting version the steamer- recovered boaster pops two parasite gnders aft or ejection Ttesa 'diffuser tip- 
wnged drones glide. crcrmg, chasing each other gentty bock to the ground Our krt featnes an easy-tD-bwid. vacuum-formed 
plastic mounting system tar the $ders and a ihres-coior woter- transferase decal 
SpecfficoMoftt 

Booster ■ Length 4; 0 cm (IS 5'i. Dto M3 mm ©970; Wt m g{l 13 oe) 

Drones Lengtrr15 6 cm {4137 Did.: ilB mm (0.544'), Wt. 14 g [0 49 c; i 
Engines &t-2(Firit Hgfttl Bfr-2. CWk 03 

























EXrluRER 

SERIES 


SOLAR WARRIOR 
ESI 0895 SP] 
$4.59 


HERCULES™ 
EST1377 
$12.79 

mu 

K\TL 


urn 


TORNADO™ 
EST2004 
$4.59 

urn 


SOLAR WARRIOR™ 

Thus colorfel mln-engifle-powened kit tw 
lures futuristic stytn >3 Mode^d with ion 
engine pods which help stdbdije it tor 
atmospheric nights Great botes and 
great performance 1 
SpecNIcotions; 

Lengtti: 32, l cm (11425"), Dia 157 mm 
(0,736*); Wf: I9gf0,67 ozi 
(First FHght). A1Q-3T 



TORNADO™ 

ThfcrOckef features recovery with a differ- 
enr spin Whan the engine s sector 
charge s activated. the Tornado™ sepo- 
rates nia two sections each section then 
spina to the ground in a hefcOpteHtyte 
recovery. 

Specifications: 

Length- 24,1 cm (9.5*); Dia: 18.7 rm 
(0 736* J; Wt; 13.9 g (049 ctf); Engines 
I /2A6-2 WFlight). A 2r$. AB-5. B4-4. B6-4 
m. B6-5 


HERCULES™ 

Reach for the #y vtftti two-stage flights of 
almost 1/2 mfe high! Featuring a clear 
payload section. this mode* is ideal for 
trigh-ctfitede payload launching 
Specifications: 

Length: 54.9 cm (21 6’); 0*0.: 24 S mm 
mm Wt: 52.1 g{l.B4oz,); Engines 
Single Silage ■ Afl4 (First Rf^it) E4-4 Bo-4. 
B8‘5 r G4-5. Upper Stage - A8^5 (First 
Ught), BWi, Bfi-5, Cfi-7, Boosts - B6-Q (First 
RghiiOO 



SUPER N 
EST 2011 
$11.79 

mu 

mm 


SUPER NOVA™ 

Tma sleek two-stage rocket 
con easty kiune* paytxuds 
to almost 180Q feet The Super 
Ncrva™ features forward swept Fira b the 
finf stage and o clear paytoad capsule m 
the upper sroge, Can eko be flown as a sin 
gte stage rocket 
Specifications; 

Length: 63.6 cm 87), Dip. 24 0 mm 
(0,976'j;Wt wttiout poytaoas ■ 437 gtU 
oz ); Engnes. Smg£ S'cge Configuration 
34-4 (Fcjl Flight}, AM, 36-4,3M, Ct &Two 
Stage Corifguotion. First Stage - B6-0 (Rtd 
F,gnt) CM; Second Stage- Ato (Frti 
Fsgnt) .BM,Bk6.C6-7 


MINI-COBRA™ 

fly to incredible ofthua&i wrth this tied fim 
two-stage rocket. Like all dour mutlhstagea 
modeK itw Mini-Cobra" can be flown 
singfe-sloge too 

Specifications: 

Length; 25cm (10*); Dk3; ll&mm(0M41 
Wt; 112 g (0.47 ch£ Engines single Page 
■ tt-4T (Fkst Fight). AIM first stage ■ 

AtQ-OT. second singe - 1/2AMT 


BLACK BRANT 11™ 

rtgh ffying l/ISscata model of Ihe BratoJ 
Aerospoce funding rocteel used by the 
Canadian, Armament Iteseorch and 
Development Eslotstahment for upper 
atmospheric research. An ideal lint ‘Cr 
engine powered model 
Specification!: 

Length 632 cm Dta 337 rm 

(1.3251; Wt. 152.fi g [5.4 ozj Engines: DIM 
(Fmt Flgtfil), Of2-7 















SERIES 



BULL PUP 12D™ 

this is our sport scale version of Ihe US. Air 
Force's AGM-12D Bull F^p. The Buli Pup 
120* Is the perfect first scale model. Its 
unique appearance wfl make rt stand out 
00 the launch Md or while on Ctspfe^. 
SpeciPtcotion^: 

Length; 39.7 cm [1E6251 Do.; 337 mm 
(1J2F); m; 50.9 fl (1J k], Engtnei AB-3 
(First Flight}, B44. B4-4.664. C6-5 


HAWKEYE ’ 

Military sgrtoeeta-dlr missile ityfmg and 
out-Of-Sflht nights are the trademarks of this 
fun Her Features parrahc red. white and 
Woe decor pit* great performance. 

Specifications, 

Length: 21.6 cm (6.51 Did.: 116 mm 
(05441 Wt; U9 g (0,42 on Engines; 
1/2AS-2T (TbsI FSghl). A34T. A10-3T 


SENTINEL'" 

This big model features alr-to-atr missile 
styling ana realistic liftoffs, Ar impressive 
addition to your fleet and a teal crawd- 
pfeas&. Frienave decal sheet makss 
IraNng easy 
Specif Icatlons: 

Length: 70.2 cm (27,6251 Dw.: 41 6 mm 
(15371 WL: 76.4 g (2.7 az). Engines; AB-3, 
B44 iRrst Fight], B64, Cfl-3. C6-5 



MEAN 


MACHINE 


$12,79 


be 


EST1295 


HELIO-COPTER' 
EST 1995 


$20,99 




be 


25? 


HELJO* 

COPTER" 

wim dean lines 
decor. this rocket 
wan h?gh on *C 

engines. Then watch eyes open when the nose cone separates 
and depioys ihree spring-loaded helicopter blades and begins 
its stow, spinning descent to the ground 

Specifications 

Length' 64.5 cm 12541 J*a- 34.2 mm (1.3461; Wt flf J g (259 
Oe.J: Engines: C6 3 [First Wtftfl, Cb-5 


MEAN MACHINE™ 

Stand Dodcgn this one! Qyer Sk teat of body 
litoe wth o bck-in-lhe-pants IT enpne to 
boat, Ihii tall lean rocket is the perfect Rrst 
V m engine model qnd is a spectacular Hied 
Requires 5 mm (3716") diameter Mood4od ta 
(EST 2244) to Igunch 
Specifications; 

length; 200 cm [73.751, EHa 41.6 mm [1.6371 
W : t64 g [5.5 ozj; Engines Dl25 




















HORNET™ 
EST 2030 
$7.99 

mu 

as 


HORNET 

This 5 a great sport rocker wttti ml$siis-like 
styl-ng. This made* features o L*vque fin 
ccnflguranon (the fir* ore de-ctf bato) 
and * coptine ot achieving ou'-crt-sght 
R^its A gre# second or third model 
Bpeafjcotkjru.: 

Leogrth: 46.1 cm (17.75"}: Dia.. 245 mn 
(0,974“}: Wt. 33.1 g(1.17 02.), Engirt 
&44 {M Ffightl AB-3,86-4.66-5, C5-3. 
C4-5 


DELTA 
CLIPPERS 

Those who lave high performance will 
love fhsdesign'OpijrriEecf, two-a!oge ’D r 
rocket, This roaet is coootw ot over 1 (2 
mite of altitude. And to fop It off. rhs 
model is constructed tough' thick-waJsd 
body tubes, slotted lubes for thraogh-the- 
wai fm construction. and a plastic nose 
cane, 

Specified) Ions; 

Length 44 cm (26‘). Dio.: 25,4 mm CD. 
W\: 73J g C2.6 ozj; Engines: Two Stage 
Configuration' Upper Stage - DIM First 
Stage - 0124), Singe Stage Canfigyratov 
D12-S.D12-7 


MAGNUM^ r 

Powerful twcutogei hau&paytoctos up to 
1/4 miletiijgjhl Features a ‘D‘ engine in 
the booster section for heavier cargo 
capacity 

Sperificofloni: 

Length 42.5 cm £24.6251; Dio.: 41.4 mm 
£1.637'}, Wt.: 60.1 g £2.83 at); Engines: 
Sngie Stage ■ m (.Fust Rgna AB-3, B4-4, 
BS-5. C6-5..; LOper Stage ■ AMtfisf 
Flight), B4-6. RP6. C4-7: Rrst S4oge-D12-€l 




OPTIMA 
EST 2035 
$39.99 

mu 

urn 


\ 


OPTIMA* 

This massive racket stonca nearly four 1 
test iqj and measures aw 2.6 mattes rrv 
diameter! Slow, majestic 'D‘-powered 
"hafts Includes gnrome ond metal-flake 
decal sheels. Requires 5 mm £3/16') 
Man™%jd(ESl 2244) fa launch. 
SpMfficalkjnsr 

Length, I2Q.7 cm (47.51; Dfr: 66 mm 
my, Wt: 234 9 g (S Jai): Fng^ D12-3 
{first Right}, D12-5 


GREY HAWK- 
Orbital Interceptor 
EST206B 
413.99 

muu 

SREY HAWK™ 

^ is Estes concept ot a futuristic lighter 
that utilizes hybrid engines for almospher- 
ic flight and a rocket engine for enctir 
srons into low earth ®&ir Taking off from 
Qfcraft cantor, its pttmay misson Is to 
hunt sateffires and other spacecraft 
Estes' model version feature parachute 
recovery., o tag© decal sheet and o 
unique ptetic-molded nose cone 
Specifics! torn 

Length 42 Dcm {16.51.: Dfa: 33,7 mm 
{1 325): WS 50 5 g {2 1 at). Engines flw 
(First Flight!. A6-3. BM. 06-5, C53, C6-3 
C55 


SCRAMBLER' 
EST2072 
$12,99 

mu 

urn 


SCRAMBLER™ 

Sturdy. raSoate sport egg-iotfer can haul 
all kinds of e*Derrnen1ai cargo n h ptg 
51 mm (21 tfianreteP payload section. 
Boosts am egg and returns it un-scran- 
btedr 

SpecHicotrom 

Length. 55,0 cm (2t 51; D& - 5! mm 
£2.01; Wt- 75 g{25ib£}. Engine 
Without egg - m (first filghf)^?. B8-5 
Cfr5: With egg - C5-3 









Challenge.. 


e s 



CHALLENGE™ SERIES 

SKILL LEVEL 3 


When you are ready for a challenge or looking for more power, then it's time to step up to the 
Challenge" Series, Here's where you will find 
models that demand the Estes "E” engine for full 
High! satisfaction. There is the easy-to-buitd, high' 

^affordable Maniac™ that will have you out flying 
in less than a hour [on "t\ "D% even H C" 
engines). The Challenge" Series also features 
the beautifully detailed model of the SR-71 
Blackbird". Fans of glider rocketry will enjoy the 
exciting Tomcat" Swing-Wing Fighter. 

Challenge^ Series models involve more time and skill for assembly. They may demand the 
use of other adhesives such as epoxy or advanced finishing and painting techniques. The 
construction, finishing and flight of a Challenge * Series rocket is a proud accomplishment. 



« 8 £ Pararrounl Pictures. All Rights Reserved. STAR TREK is a Registered Tradsmaritof Paramount Pictures. Estes 
Authorized User 

jgpUrteii otheflMse specified, dl models in ttira catalog require assembly 
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INTRODUCTION 


TABLE OF CONTENTS 


Welcome Lo the exciting world of Estes model 
rocketry! This technical manual was written to 
provide both an easy-to-follow guide for the 
beginner and a reference for the experienced 
rocket enthusiast. Here you 1 11 find the answers 
La Lite questions most commonly asked. More 
complete technical information on ail the sob¬ 
jects can be found in the many publications 
listed in your Estes catalog. 
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WHY ESTES MODEL ROCKETRY 1 ' 


The hobby of mutM rocket ry oritfiniued w the dawn of the 
space ago In the ime lBsO’ii- Seeing spate boosters carry iho 
first artificial satellites into Eortit's orbit Inspired many enllm 
itastic young pouple to 117 hi emulate the rocket ploncm by 
building rheir own rockets, Unfortunately, these hornemiids 
“rackets* usually 1 n viOv-L-d jiuffoLg najimishfo chpuikals into 
metal pipes, very often with Iragic results, Newspapers told of 
Tingprs and eyes lust - and all toa frequently of lives lent Whal 
was needed wils a safe iilipniaiive that would allow young peo¬ 
ple iq experience lhe thrill of constructing and luumrhing Ihdr 
own rockets and provide them with lbs opportunity to explore 
ihu fasdnmiiig Hciencts of rocketry. Ewes model rflckirery Is Line 
airtwer. 


A SAFE PROGRAM 


Estes model raeketiy is a safe artivhy because it incorporates 
three Unjxtrtiuit features. The first l* the model rocket engine, 
a professionally jjuinulacrared, law qokI, ^aJidine] rocket 
engine 'lids frees the rocket builder from tin.- inherently dan 
gerous procedures of mixing chemicals and packing prope flam. 

The st-ruiul feature Ls thr use of safe materials for construct 
Log 3 ho nickels. All mode] rochets are built using only light- 
WelgH materials such us paper, plastic, and worn!. Mu ul ports 
ore never used fur the mum struct oral eompunimta ofthe 
mode), 

tlio third feat ure is the mcorporat'lQii or the Model JiiM-ket 
Solely Code into oil our flying m.'livLiiey. Tin! 1 safety cude pro¬ 
vides guidelines for rhe safe upei-aifon of mode! rockets, such 
as launching the rockets electrically from 1 safe distance, and 
using recovery systems to gently return the model to Karth. 
When lhe btffety code Ls followed, model rucketiy is an extreme- 
ly safe ncttvify, safer than baseball, soccer, or swimming, Our 
hobby's excellent safety record spurts over 3S years and 'ILHJ 
million rocket launches. 


YOUR FIRST MODEL ROCKET 


The Estes Alpha is shown here lo illustrate the parts of 0 
typicaJ mode] rocket Tot the beginning rocket builder. The 
emutniction lechnlquvs used in this and alter mode] rockets 
lire explained in greater detail In this manual. 



For your first model rocket we recommend utie of the Estes 
E1X «rl«& N’n modeling experience is needed 10 build an E2X 
model. Construction involve almost nn rutting or sanding, 
and the model* iju n« need painting. 

The Bnta .snrics of models is an excellent choice for your sec- 
ond or third model Th* 1 Pel* models are llw a good starting 
point If you have previous model building experience. 



As yout knowledge of rocketry end your modeling skills 
Iniirrase you ran more up to the Explorer. Challenge, Mauler, 
and Pro series inodrls, amt eventually in building yaui own cus¬ 
tom dvilgns. from parts available in the Estes nilalug, 


CONSTRUCTION TECHNIQUES 


In Lhe censtructSiin of your Eitri model rockets you will lypi 
LiiHy need the Mowing toots and supplies (see kli Imtrnaioni 
for specific requirements]. 

» Modeling knife ’ Scissors * Ruier 

* Spray paint - Balsa sealer or fllfcr 

* Masking tape ■ Tube-type plasili- remm 

* White glut- * Fine and extra Hive Sandpaper 

Always rxctriae cafe when using a modeling knife (itey are 

very sharp!) and don't leave lte knife laying around alter you 
IlnLib willi it. Ujjt scnrip sort or cutting board under the Itmfi 
A itiitHErih, flat piece of board is great; an old phone bout or 
thick catalog also work* wefl on a hunt surface. l;se newxpa 
per tts protvrt your work surface from incidental glue spllb. 


TYPES OF GLUE 


Several types of glues an-d adhesives are cnmmmify used in 
the constMi'tlun of model rockets; liu- profkrr glue to use 
depends an lhe application 

1, While Glue. This glue mirks on porous materials such as 
paper and balsa. Ii h a good choice fur engine minium, 
balsa and fiber lliisi, laundi lug*, paper parts, and fur 
applying fillets in fin-body jidtlUf. 


2. Aliphatic Filins; Also kn«wn as “wood glue 1 ' or 'carperi 
tai^.i j;lijft“; it. b usually yellow or inn in enlur. It is used 
just like white glue, but it is stronger and dries faster. 

3. Tube-type Plastic Cement- This thick, dear liquid, is nu-d 
to glue styrene pliuiir parl^ to parous inaieriaiii such as 
paper It is Cypiciily used to glut plastic parts to body 
tubes. Sntne E2X series ktts use this gluo fur assembly 

-). liquid StjTPne Cement: Tlfts thin, dear liquid Is used l« 
trend HyTcne pans together. The cement comes in a but 
tie and is applied with n Email brash. 

5. ■Cyanoacrylate: Commonly known as ■‘super" er “instunf" 
gtiie^ adhesives are avadable in Imib rhill and 
Uiick fnrnudatiotts Berimse this (ype 0 / glue can 
Instantly band skin, It should never be used by uniuper- 
vised children. Eye proleditm and gloves are recoin 
mended, These adhesives arc useful for quick assembly 
nr rielil repute. They work well for gluing plastic parts 
In bnlHit nr body tubes, 

fi. Epoxies: Thi^ twu-pafT- adhesives are afen recommend¬ 
ed for thr advanced modeler. Epoxy provides extra 
strength for the engine mounts and Fins of high-thrust 
Pro Series kits. It also makns cxccfivnt fin fillets in arm 
stop. 


L ENGINE MOUNTING METHODS 

It is Important lo have a strong ongm? moant. Tins secures 
the engine, aUcwing It to "pmh’yuur rocket inlu the air 

Engine Block LnstaJUfion 

Some models use an c-ngiiu* bliM;k to keep the engine from 
1 raveling 100 Far forward m the nreket body wlw-ri lhe racket is 
launched. 

Wien budding a modd, qsv nn engine casing {or the jperiui 
spacer iqTiF- supplied in some kats) iu puvh ihc engine black info 
position. Ptei, majk Hu? miglne 1 avuig 1/4 Inch fram Uie entL 
Apply glue In the inside of [be tube using a rolLon sswah or small 
dowel, Place live engme lilui j k just insLdi< ihr rear of the body 
tube, then push tlw* block furwurd into posiiiun with the engine 
rasing in one smociEh mollQii so the glue will mg freoxe the 
block in the wrong place WTieti Hie murk on ihc engine casing 
is even with lhe rear rif ihe body tube- the block will then bn m 
Hie correct position. Remove IHl> cttglne cluing immediately 





















When mounting i he engine m a modi-1 with an engine btuek, 
wrap the engine with masking tap* until h makes a Ugh frk- 
UtHi fit in the tube, Ui&n slide rile engine pita place. 3f the fit ba 
Im Louse, the engine will kick nut at ftjectkn and may not 
deploy the rccnvniy system. If the fit Is Lao tight, you may (lain- 
age (be roodd I tying to push the engine In ptkw, Artlust the 
amount of tape os needed. 

If the arrangement of the engine mount mini and fins allows 
enough spate, n mp «r tape urmitid tlm tube and niLghm joint 
can help hold the engine in the model! 




Engine Mulders 

In many models a quick release etigmu holder (also called an 
engine hook) is the best device to use fix mount I rift tin engine, 
Tin.' forward end of itii: m iftisti- holder L Imartfld iLruuyJi a 1/8 
inch wide slit in the tuhe. and prevents forward: movement of 
the engine. Apply glue fillets whore the engiiiu mount spacer 
rings attach to the engine mount tube for extra strength. 

To mount an engine in a model with an engine holder, spring 
the end or Ihe holder up and, stide the engine into place, Check 
to make sure the end of the holder latches securely Over the 
end. of the engine. 


3, SHOCK COBP MOUNTS 

Altm-ch the shock cord securely. Both methods shown yidd 
good results. The shin-glue method is good for body lubes too 
small fur an anchor mouut- 

TTie anchor b cut from paper or lndu>. otcd stuck. Be swre u> 
glue (he anchor for enough into the tube or ll will interfere 
with the proper fit of tilt hO-M? CHtt. 


3. SECURING A SCREW EVE 

If your model uses a screw eye to attach the shock curd to a 
lutka nose tune ur adapter, make sure Urn screw eye is secure¬ 
ly attached. Make a hide by inserting ii.id removing lhe eye; 
then squirt glue Into tile hole and replan* Lite eye. 



or four fins 


6 , INSTALL THE ENGINE MOUNT 

tie sure the glue on ihe engine mount rings Ls completely dry 
before you install the mount in the body tube. Tin fin align¬ 
ment lines should be drawn on I he body before installiiift l he 
engine ntuiuit. You will position Lite tuuiiiLl ay the rngLm- IiliIlI- 
er is midway between two fin lines for easier operation. 

Before gluing, make sure Lhc mount slides ew% in Lhe body 
lube If U s tight, sand it until it slides easily. 

Smear a liberal amount of glue around tlte inside of tht body 
over the area where the mount's ring ur enupter will fit. Insert 
tlie mount into position in one smooth motion. DON'T pause, 
or Die glue will ^grab’ ii in the wrong place! Support the tube 
“nose-up’ while the glim dries. 



0. BALSA FINS 



Pins are used to acrodynamicully guide your rocket. Some 
mudt'l rockets use fins made from thin sheets of balsa wood. In 
many kite Lhe fins are pre-cut for you by a punch die. In other 
kite, or to moke custom 
tins, you must use a pat- 
tent to mark and cut a 
blank sheet of balsa. Ail 
balsa fins must be art so 
that the grain of the 
wekmI miLs parallel with 
the leading edge of the 

fin for nnashiLum TfSliiog Edge 

strength, 


Die-Cul Bahm Fins 

Before rtttenrfng lhe difsruL rma from iheir sheet, use extra 
fine sandpaper to sand hath surfaces of t he sheet of balsa (a 
sanding Pluck Ls helpful here), Use a modeling knife Hi careful¬ 
ly cut through the points where Lhe fins are still attached to the 
dlccui shed, then retinae the fins. Stack the fins together ond 
sand all edges square. 



Sanding 


Din Clj! 
Balsa Sheet 


Baka Fins Fhtm Patterns 

To make fins from an un-cut shci-i of balsa, start with a full- 
fin pattern cut from Miff paper or thin cordhounj When 
laying, out the ruts un the sheet of balsa Inj sure to position tEic 
pattern, so LhsiJ the leading edge of Ihe ftn runs parallel to the 
groin tiirei'tiiinl Trace around the pattern with a pencil or ball 
point pen io mark the balsa for each fin. 



Tracing 


Pattern 


Layout 


I'm- .i metal straigtiiedg!! whenever possible. Hold the knife 
blade at a flri’ angle' |p surface being cut, and handle at show 
45 for elftui rui, Ef blade is dull or held too high, imlui lends to 
lnar, A razor saw blade nay be required to cid ihirker Iwdsit 



Shaping Balsa Flna 

The instruction jdicete in many kits toll you to sand all edges 
of lhe fins ignore. This is fine, and it la ihe easiest method. but. 
ynu can reduce drag and Increase the altitude perfortninre of 
your rocket by proper shaping or rim fin edges. 

Por general purposes, sand till fin edges round except die 
tftiH edge (the edge that glues re the body) Make the cool 
eilges straight am| square, never rounded? The sides or Lhe Elm 
should be sanded smooth. 

On high perfo rmance model* sand the fins to the streamlined 
siiiLpi' shown for minimum drag The front {leading) edge of 
the fin should be rounded; the hack (iralliFig} edge siioukl mime 
lg a .sharp edge. 


Hounded Edge* Strenmiined 



7. ATTACHING THE FINS 


After marking the tube ami samtinft fhe Eitts, you are ready io 
aliach them to tin* Iwdy. Tlit best way in attach balsa or fiber 
fum to a racket with white glm? k by using u “double gluejulnl’. 
Apply a layer nf glue to Lhc wot edge of a fin and a thin layw nf 
glue to the body tube where Lhe fin will be attache A I in this 
for all lilts mid allow this glue to dry. Hint apply a s&eoiul line 
of tfue to Lhe mat edge and press ihe rut Lti place unto die 
body, holding It in place until the glue begin* to set. Before rtm 
glue seta nimplelcly, atglit down alnng rise body tube to make 
sure thm the Hn Is aligned parallel with the tube, and oriented 
dnUtfil awipy from rhe surfks nf the tube. ALjjnwi the ftn align¬ 
ment as needed. Support the rocket budy jn a vejtind inisitlini 
while the jdue on Lite fins -dries. 

Rrt Drying 

Position - r\ri 

Tr 




Suntdlme after the fin juuus have dried complrtely, they 
should be reinforced. Do this by applying a “fillet" of glue a* 
shown. Always support the both; In a horizontal posiUon while 
fillets are dryistg to (had ihe glue 
dual not run Build up (he fideL. 
in several thin layers, allowing 
each layer to dry between sjjpLI- 
cations [this is much faster thjn 
walling fora single lhick fillet 
layer to dry). 


8. ATTACHING LAUNCH LUGS 



The launch In#* are used In pusiUnti lhe rocket on rim launch 
uni. Th<! higs and rod iidp guide the rocket hi its (im few feut 
of fiigiil Tie inndd muisi be guided until ir b going Tast omnugh 
for Die fins tu yuWe Ir Luuiuh Jugs are utlacluMl In much the 
same way as fins If a sftind off ii used la keep Die red from hn- 
ting a largo diwniPter payinad sec-dan, atturii tlw lug ici (ho 
aan<k>nf piecie drat, thon attsch the unit to the body. Sight 
along lhe lubu lu be 
sure rim lug b paral 
Id in the body luhn 
before the ijtluo sets- 
Apply glue fillcta ip 
the lug after r hr ini- 
rial glue joint lias 
dried, YWStsnd-OH 


0. PARACHUTE ASSEMBLY 

The iriosl rormmn modrl ™ckrt recovery system b ihe para 
rhuie. On page 9 you will find aJtemale recovecy systfflii. To 
ossembln an Etf.es parachute, cut ohj[ the plastic ENtrncliut e- 
olang the dotted lines. Apply (he six vinyl tape rinp to the cor¬ 
ners of Llii' parachute and purmli holes through Lho parachute 
material In thr f'eniirr «f the (ape rings nsmft n sharp pencil. 
Cm three equal length shroud line* that are twice a* long ,r 
ihe parachute diameter. He both ends of the shroud lines 
through the holes in rim lope ritues, as shown. 



To- attarh llu* parachute to the nose eonr nr adapter eyelet, 
thread lhe shroud iineu through the eyelet, pass Liu- parachute 
through the limp of shroud lines as shown, then puli the lines 
rigid. 



In addition to regular, pre printed mndet rnnktu parachutes, 
you ran assemble mfltim pandudEs using a ^hle variety nf 
Ihin plastic sheeting, WTien making a chute from scratch, cut 
the plank- aheet to sltape, (lien minrh ahroml lines as shown 
previously. Carpflt (bread mokes excellent shroud ELnw. 


Parachute Shfi^o 

The most eunimou pnraehuur* ?,tia |:43 are square, rotmil, 
itexogonaJ and uctagunal. While square paruriiutas are the «a> 
lest to make, ih^y are not Very edfeient and allow a consider, 
able amount <>r swuy during d«ctm. JluLmd poradmies are 
vety r stable in descent, but are mure dlffictdt tu make. 
ffeioftOMl and octagonal parachute* are stable and reaiHinably 
eitey tu make. The accompunybig drawings illuRtrair method* 
fnr maiJnft these shapes. 



Folfl At Shown 








































Snap Swivel Assembly 

[fa often worthwhile Ut attach your parachute to a snap swtv- 
d to allow the 'rJuite In be easily tttiawi Tills loti you 
change parachute size in response to different wrod .conditions, 
■or swap 'chutes bt'i^vppit imHlbts. A snap swivel has in eyelet 
on one end and a wire snap hunk uii 11 in other. The swivel can 
iLcrtbffc in between helps keep your parachute lines feme t#n- 
fdintf up If the 'chute rontbs* on descent. Sruip swivels are 
available from Estes at where fishing ut|jiplltd we sold. 



Tope Stripe On 
Inside Of Payload 
Section 


Tape Strips Dr 


Tape inside 
Payload 



10. CONNECT IT TOGETHER 

The first Wuicntivn shews how tiosr '.-owl 1 , parachute and 
rocket we vuruicrted on raoit models- Ji the rocket hw a 
heavy payload secdun, it's a gun! Idea In use two rhuias as 
ifcown in the second picture 


11. CUTTING TUBES 

ttfhrn building cUattmt design fwkrte uj- replacing danidjjHi 
lubes on your models, you will Often need t» cut u specific 
length injdy tube. He re 1 ! 3ttw in gel. a mml cut every time. 




[1} Murk the tube at the point where i he cut ii (u be made. 
Wrap a 3 tral#Jlt strip cF paper around the lube and align the 
edge with the mark. Draw a line compMely iron ltd the tube. 
You cult also usS the pincfl holder on iha Esles Tube Marking 
Guide In draw the fine. 


(2) Slide a stage coupler or expended engine easing into thn 
tube - center it under the cut position lu support tin* tube. 


[rVl Using a sharp blade, rut lifhily along the line, rotating 
the lube as you cut. burnt ity to cut ah iIlv way through cm the 
Tim I urn Use a Light pressure mi the knife for several rums 
until you cut through. 


Apply Light 
Evyn htxart 


4 or 5 Turn* Of 
Tub# Will Cm Clean 


C4) hiide lie stage coupler into the eui Met of the lube. Hold 
the lube flew IN VUt end und work it over a fiat sheet til very 
fine sandpaper, wilh a circular modo-n as shown, to remove 
burrs anil rough edges. 


12. CLEAR PAYLOAD SECTIONS 


Models that have a clear plastic pnyk.nl lealon present it 
special problem: WTiiLu glue wIM mh btuul the plastic to i balsa 
nose black- To mnaiM this, apply t»p# stripi si) the inside of 
the payload tube, then glue the hitisii flow block iu the tape 
strips using white glue. 



FINISHING 


The finish of a rocki'l iiarii with the wry first steps of assem¬ 
bly. Sloppy gluing and other messy habits will min the appear¬ 
ance uT :t rocket sa itui nothing on he dotir to get I lie perfect 
appearance which Is desired On the other hand, carisfid can- 
strurtian wall make u model look goud even before the paint is 
applied. A model with a smooth finish nut only Looks more pro¬ 
fessional, it pjtpeiences Less drag in flight, .so it lies higher. 

The degree of difficulty in finishing a mwlei racket depends 
ivi the materials used In its ennstruel Ion. Models with plastic 
nose cones and fins are fbn Bistest to finish (some ccmv with 
all pre-colored porta and require nn finishing at alt}. Models 
built with balsa parts require ertra steps In produce a smooth, 
shiny finish. 

L SANDING AND SEALING BALSA FARTS 

Tb grt a smooth finish, the wood grain or the bulia must tie 
filled. Many suitable type* of sanding sealers and wnnd fillers 
ore available at bobby shops and hardware stares Many sand 
Lhg sealers give olf harmful fumes and must bo used only In 
well ventilated areas. Water tm-secl wood fillers have no nox- 
lous fiimes- you may need Id add water! u thin them to a >ruili 
able consislency. 

Faint cannot replace sandpaper. If it baba surface is not 
sanded ami seated carefully, ii will tie impossible to gel a 
smooth patnt job. Begin by sanding all balsa lurforos wftl 
eutru fine sandpaper until btnuelh 


[ ft * O 0AlsaS9nd#d 
jj »Jj But Untreatoct 

Neil, apply a emu of MurJing sealer to the balsa- Let this dry 
completely, then sand wilh grit (or fineF) sandpaper, unlil 
the ferfute la amooth again. Apply mure sealer, rcjieating chi' 
procedure until all the pure* in the hidsa ure filled, 

1st. Caat... Sanded Surface 

rr^ i 

NcitB Grain Dep rose ion 

Prartit-ully all of Lhr sealer should be sanded elf after each 
coat. This is ber-an&e the purpose of the smkr b lo fill lu the 
holes, not the smooth areas of the balsa, 


2nd, Coal 

... Again Sanded 


3rd, Coal... Sanded 
Till Surfac# is Smooth 


/' ,r —y L 7EHL f 

Slight Depre as ion D Spreg B ion a Are Filled 
Remains. 


2. SPRAY PAINTING THE MODEL 

Using a gtmd enamel spray paiul is the easiest way for a 

runic* iu get a smiiotht miifurm fiutsih m a medal mhet 

Other types uf points cah be uited. hut be wary of mixing differ 
ent lyyies of paint un the same model; paint ^mpatiblliiy prob¬ 
lems may eausa the model s finlsti La wrinkle or “craze". If in 
doubt, tesl. ibe rompatibllily of clilTergnt poinls on a piece of 
scrap irtMcrUi Falnl finite^ *Mi he harmful; only palm out¬ 
doors or in a tteU'vent limed area. 

To hold the mndol during palm mg, moke a "pujiitmg wand" 
by railing a siieet of newspaper intu a very long, narmw cane 
and inserting it into iht> ruckel's ensiue myunL Ant expended 
engine racing glued onto a wooden dowel also mokes a great 


painting wand, especially for heavier mudsill.. Befpre pointing, 
wipe the mttkl wilh. a clean, sUgluify dump cloth id remove any 
dust fmm its surface. 

3. PRIMER COAT (Optimal) 

Wtiile nsrt noeessacy, n coni of sandable primer provides a 
uniform ba.v£? color and a hetter bonding iwirface for ihe palm 
layers; it aiw help; flit any mumming minor surface Impprier 
lions. Spray on the primer m thin coats urnII the model is a 
uniform cpior, When the prifner la iiompleiety dry. lightly ^und 
the surface with d00 grti fur finer] sandpaper 


4, BASE COLOR 


The base color is the lightest of the colors Eo be used on the 
model. Usually this. wjU be white. If the mudrl is, tp be palnltd 
wish fluorcseent colors, the base rout nunii bewtiile. 

-Atway# spray on ihe paint in llgh^ even coats, allowing ihn 
model to dry' between each cart. Try ing lu caver the model 
with one thick coat of paint will only restdl rn paint runs. 
SovcftLl Ihln coots wilt also dry falter titan a single UtLk coot 
Wften the first coal has dried completely, saint tightly with 
extremely finr -umtlpaper. Wipe off any dust and applij- amith- 
h>f coal Let this dry, thru follow with addltloELat light cuuts 
until ihe mutti-l bus a dew, pure c-uEnr. 

Let the base coat dry completely in a wirm, dust-free arcs 
Allow ihe ftnufet to dry a full day 'UTilis to be masked for aulili 
tlohal cohirr,. 


toooo Can ^ , O&n'i 

Panllal T# Forgsi 1 


e™ To W" 
From Body 


■4 


0 


^T- 


&, THE SECOND COLOR 


Don't 
The 
■i Ende. And 
0 Edg** 
■Sag' Or'Run” 

Result! From 
Holding Can Too 
Clone To Work 


flit'll (he haie rottir has dried Completely, cover all areaw on 
I he ntDdel wtucli are (o rem ain this cultir. Cov er small areas 
with flUtllktog lape Large ureas shtmlil be covered whh lyping 
paper, held down at ihe edges with nirtsking utfM,*. It's Imper 
toot ti> seal ihe tape down tightly ah mg the edge, Msiskinu rape 
lluu If loo sticky ntuy pull up she bast- irafar pulttl, when 
removed; If you hove thk problem, you can stick the tape iu 
iiuj skin before applying n to the .model In KfflMV of 
tadtlnass. 



With tin? mule] masked, apply an additional ihin coat of the 
find culnr (o finislL .sealiitg Ihe ruigw of Ihe tape. HNn (hi* in 
dry. apply the second color in several ihin ruuK Uu just 
erntugjt paint bo get good color. After the last coat is dry, 
remove the masking rjifrfully to avoid peeling Urn paint A 
third color would bv applied tn the sanu woy as the sittmd 

fl. FINAL TOUCHES 

For hei.1 results, let the palm dry overnight before applying 
decLih. Some models have self udhersive derals; these mm b* 
posltroned very carefully before pressing mtn plate, since t hey 
can not be nraved ■price l hey are MUck down 

To Jpply A watertrnmteiblf deval. first cui it ptn nr th* 
Uwal sheet, then .hook it in lukewarm W'uteF fur Wl twcumbi *tr 
until ii begins (u slide on tlm ikadung sheet Slide the decal » 
tliul line ed^' i% uff lire hacking. PaatUdli Ihh edge on the: 
mudei ami liold It in platx while pulling the backing out fmm 
under SifiihAK the decal dnwu with a dahip finger, ihen blot 
away any excess water wsrh n rag or paper iuwrl 



Dip Dec a 



After the deenk tuivp dried cwnpletdy, spray Ihe model with 
dear acrylic CMting to protect, the finish, Apply ilu- cJpat 
spray tn sereral (hin ruais, allowing time Tor each com to dry 
If the mule! was Finished with fluafewenl paint, apply a light 
coat of clear spray tiefore applying decals 


STABILITY 


One of the firs! ihinj^ a moLlel racket designer Jirarns ts chat a 
vt'lnde will not fiy unle&i It is aerridynam.lcally stable. By su, 
blewe moan liv.u it will lend to kevp ir.v nose pointed in Lire 
s.ime direction throughnut Its upward flight. Good irnHfjTiam 
le stabihLy wili keep (he rockEi on a irm* (light paiii even 
though iiiinu furre (such aa on of!H:eTilor Angina) tries to twm 
the model ofi couise, 

ir a mminj ii noi stable, it will srarutMitly turn lli n f «e awo> 
fram (he Intended fhjthr path .As a rasulc it will try to go all 
over the shy, hui end up guing "nowhere, r An uzuiahj* rarkel 
will mushy ncmhle to mth after Hie eitginn hw™ out. damia# 
mg the model 

^Tren a frecsflylng ohjrc t 
rotate.y, it always nr/tdles 
arminij in balunre point- Hie 
proper term for tho balance 
point la the center uf gravity, 
abbreviated u CG. Thus ihe 
bidumr poml (CG] li the pivot 
for nil forces trying to Jtim ihe 
rocket. * 

Tin" inoi,| stpillcaiit fortes ittling on a model rocket in flight 
uri? caused by Lite lhr!u«L or (he Higiite, the jwtltm uf air nn the 
nose and ihe aclion of air on the fitis. Off-center thntit and 
forces on the note ti> to brtcig (he fume nf [lie mckci around jo 
ihe rear. They ivre opposed by ihe forces arting on the fins All 
ilteitfi furepM are amplified by th* Etktanrr from ihe hwatltm ol 
ihe force tn rhe writer of gravity. 




Offset 


Force Acting On Fins Opposes 
Other Forces 


As Ion# is 1 lie fon ts nn the fins of the rucln* are gram 
enough to coujilentri (h« furres m Lhr now* amt any ulTetflltr 
thrust, ihe rocket will fly strain. If ihe fins are irm small 
Jintl- or Eou rluse [* (he center of gravii^. i he re will nu be 
enough fume tn rountmet the farce oil the nnse. As * rrsulL, 
t]ip n&se will swing nut to the side ami (hr ttradnl will Cry to 
chase itself orottnd the aky. 

Fore# On Lsft Side Can Be 
Batancrd By.., 

, Large Fare* CIom By. Or 
Small Fore# Far Away 

The ude farces op tin? nose and fins uf a racket ihtu v* flying 
straight are very small. Wien something disturbs tlu? rock'd 
and it starts (u rerfatr .mlewpis. Ihe sidr furfra nn both isosr 
and fins increBse. (There is some aerodynamic hirer nn the 
buiy; however, tl k ittuiJl ami ran usually tw lpwrred! 3 
Depending on the size and shape of the nose and fins and their 
distunes tn ihr center of gravity, one will overpower the other 
and form lhr rwltd to turn tb way, If the nose trverpnwTre, I Is? 
fins, it's tfKi had. However, if the fins trt-crpnwer |hc nose, thin 
roi u ket wiU swing hark inm liru 1 und nmilmir on In way 





























How ASIde Fores Visibly 
Affects Course Of Normally 
Stable Rocket 


Although determining the ejuul n&jtinrulilps between viri¬ 
ons fmoes cm a model rocket requires higher mathematics, cer- 
t*Jtl practical rales can In? used by even the beginning rocket 
modeler in dtssigii stable rocket* The fir-i rale isto use a long 
body, Tniil you have considerable eKpenonre in designing 
model*, tftn length of the body tube used should be at least Id 
times its dUtneter, This makes ii easier re#* enough distnnw 
between the center at gravity and the fins 
Tlir second rule is to mnkB the fins large. The- larger I In; fins, 
the more forte they will produce when thn rochet starts to turn 
Fur the first lew designs, use a fin which u b! lesat ait large as 
thi! Jiscampta in the ilLusiraibn, 


lOd 


T' 


<h:: 


n> 


^Minimum Rn Six* 

Example; 

Rocket 12“ Long 


Rocket Should Sale nee Hera 


Tike third rale is to place thb fins as far back on the ttxdtBL as 
possible. Gent; rally, this means that the rear edgt: of the fin 
will meet the rear end nf ih* body and thi fin will he j.wcpl 
back, Do not place any fins ahead Of the outlier of gravity! 

Finally, ihe rocket should balance at least 1/3 its length 
ahead nf the from nf the fins. This gives ihe fins Ihe leverage 
Limy will need to cobnteruel ihe Toree on the nose. 

Remember that these rale* are general: they are bused on 
experience ralher Uiun precise malhetnoiltal analysis. Always 
remember to last, your model Tor stability before you launch it. 


SWING TESTING FDR STABILITY 


Thu easiest way to Ipsa Uto stability of a model la to fly It - 
wltlwul launching it. Do Ibis by aitsehing a string in the model 
and swinging It through the air If the strong Is attached at the 
rniikeL'i CG, Lis behavior as it is iwuitgthrough the air will indi¬ 
cate whoi h will do in powered flighl- 
Test your model by farming a bwp In Ihe curl of i six to ten 
fool long string. Install in engine in the rocket; use Ihe hcavl 
efl ertgiao you expect to fly in ihe model. (Tire center of gravi¬ 
ty Is always determined with an engine In place.) Slide ihe 
loop Lo Lhe proper positron around the nutfcct so the model bal¬ 
ances horiiTirtlally. Apply a small piece nf iapo to hold the 
string in place. 


Tape Holds 
Loop In Place 


String 


Slip Loop 


CG ^ 


Wtli the racket suspended at its center of gravity, swing it 
ov&rhetd In a circular path. If the reckcl b very slable, II will 
point forward into the wind created by He own mot ton. Some 
rodcots which are stable will not point, forward of their own 



"Starling" A HdcK&I 



accord unless they are started This ts done by holding 

the rocket in one build with the arm emended and then phrot 
Ing the ent ire body as Uic rocket is started in the Circular path. 
It may take several attempt* hufurn $ good start b achieved. 

IT it is necessary to hold the rockoi to start it, m additional 
lust should be made to determine when the model is stable 
enough in fiy, Move rhe loop back, on the hotly until the- tube 
points down at a. HI’ angle below the horizontal, lie peal the 
swing test. If the model will keep its nose pointed ahead once 
started. It should he stable enough to launch. 

double Check A Rocket With 
Questionably Stability As 
Follow*: 



Move String Back Until 
Nose 01 Rocket Feints 
Ten Degrees Down - 

_ Repeat The 

TjJ Swing Test 


Rocket Should Still "Fly" 
Nose Forward 


Be careful when swinging a rorlrel. overhead; A calltsian fifth 
a nearby object or person could be serious. Always do your 
testing in art open* unclirUert'd area. 

Don’t try to fiy s rtKkrt that has mil poised ihe test. Most 
unstable rockets loop around in the air bwtnlessly. However, a 
few marginally mutable models will make a couple of loop* 
and then become stable due to a CG shift us the propellant 
burn*. When ibis happens, the model nan eraali Lniu the 
ground at high epetiL 

Ef your rocket dues not puss the stabilily test, it can usually 
be mite stable, Two method* cun be used: The balance point 
can lie mined forward, or lhe fin urea can lie enlarged, To 
move the balance point forward* add weight Id the nose cone, 
For ttmdels with hollow plastic nose CnPeS, pack some day Into 
the Lip afthe nose. To arid weigh to balsa nose cones, attach 
washers to the base of thu rune- Die CG can also be moved for 
ward by adding n payload section to lhe model. Fins etui either 
be replaced with larger ones or extra Libs can. be glued to the 
rear or Up edges uf the fins. Additional fins could also be 
added tn the model, Some scute models use supplementary 
dew plastic fins. After making your changes, swing: lest the 
model again to be safe If Is; now stable. 


Add A Node Qona W*lgM... 



... Or Add A Tab To Each Fin 


Here 



Or Both 


PREPARING FDR FLIGHT 


Parachutes and streamer* must be protected from the beat of 
the qperilun charge by using flame-resistant recovery wadding. 
NEVER use regular Usw pi|W in place of flame-reststent 
wadding! Ordinary tissue paper will PUtHnUtJ tn smolder after 
ejection and can cause dangerous grass fires. 

Loosely pack enough name-resistant recovery wadding into 
the lube t« fill ti for a depth of at leaal iwicu the InkIj/ diameter. 
Tim wadding should fit agaiwit the side of the lube all lhe way 
around to give a gnnd seal, 



To fold the pururhutt!, hold ii between two fi ngers at Ii* cen¬ 
ter and pass the other hind down It id Form a ‘‘spike - shape. 
Fold Ibis spike Into several sections as shown Pick ahmir-d 
lines and shock cord In nn top of lbs wadding. Push the folded 
'chute down lulu the tuba on lop of the shroud lines and shock 
curd, then slide the nose entu* Into place. 


LAUNCHING 



If litc puwchute tias Iwen packed Ln Um iruidel for an emend¬ 
ed period, re-puck ihe 'diule just prior to launch, Putting the 
paradtiaa with talcum powder befutc packing will also 
ifttireM* lhts chances of a successful deployment. It Is especial¬ 
ly important to fulhrw these precautions on cold days because 
the low temperature makes ttu= plastic paroehule matertal lea* 
flexible. 

Chock the fit of lhe nose cone on the model; If It is loo tight, 
see if the shock cortl or shroud lines were trapped between the 
nose cone shoulder and the body tube. If the nose is still too 
tight, sand the jdvuyjiter of the ilou cone or the infdite of Llm 
body- tube with fine sandpaper. If the nose cone fil is loo loose, 
wrap tape up the shoulder to odjusl lhe fit The nose cone 
should separate easily, bul should not fall off if the rocket U 
diverted. 

To deploy the sareaimer ur pamfcpta reciwi!^ gear curredly, 
tlie engirw MUST be hdd In place SEGUEELY, Tiuls may he 
duito by wrapping the engine whll Lapt until It tnakes a sung fit- 
in the body i uhe or L-tigim; mount, 



fln riinitels using engine holders, make sure the end of the 
holder Inches securely uver the end of the engne. 


IGNITER INSTALLATION 


For safety nea-.oits, do not insudl igniiers in model rocket 
eugities unlit you are ready to fly the rocket. Sever connect- a 
launch control system Lo an Igniter installed in a rocket engine 
miles* the model ts on a lumch pwl. Never ignite a rocket 
engine irwiuars- 

Lfse Rdssar* td separate the ignUcro; leave lhe paper strip 
attached lo Iha Igniter wires. Hold the engine turafclo pud up, 
Dion Insert lhe igniter into lhe UnKle an for as it. will go, Tb 
openile properly, the rip of lhe Igniter MUST Much lhe propel 
tent Insert the Igniter plug hnu the noizle and firmly push It 
all the way In. Be sure lo use lhe currcri ooloroded igniter 
plug for the engine to Insure proper fiL Bend lhe ends of ihr 
igniter wires back; this provides n larger urea for ittirhln| the 
micro’dlps. 



If an Jgidier plug 1* not availaiile, roil a I" square of nsuiL.- 
proof recovery wadding iuLo a buU and Insert it into lhe notate 
akmgsirte ihr igniter wires using the pahrd of t pen or pencil. 
Press Hie wadding bull firmly in place, 


Martel rocket.*, like professional rockets t are launched ptectri- 
tally. This provide* hntfi sufely and rtallsm. Each engine sold 
by Bates Industries Is supplied with m igniter, igniter plug, 
jind oomplete Instructions; still more inforamiUon is supplied 
with lasiiLL-ht-r klta. However, the basic infonmilion needed Ur 
launch model* juincessftilly te Lneluded in Ihese pages. 

1 LAUNCH CONTROL SYSTEMS 

Tha electrlcaJ launch system cunlrols. lhe flow nf electrical 
currenl to IN 1 Igniter. Safety feature!; built into lhe controller 
Insure that current does run reach itwt igniter until it I* time ro 
launch, Mi Etiea teuncJi eonLrolier La shown helciwr 



All launch control systems work by puasiryt eteolrica] current 
through the hlgtereshttutee wire in the Gp of tin Igniter; ihb 
curronl heals the wire, which ignite.’. Die coaling on the Igniter, 
which in tuni ignites the engiiie, Ttie launch system Is attached 
to tho igniter with mteroelip*, one dip on each igniter wire. 
^*0 curLmmlng tire micro dips (o the igniter, mnk« sure rhe 
dips do not Much eadi ntber ur the rod ur blast deflector If 
they do touch, lhe current from rhe battery will “short’' through 
the dips, rod. or deltedor and not reach the igniter. Mkrn- 
dlps. become corroded will* use; U|e sandpaper to dean lhe 
htside nf the dtp jaws to insure good electrical cnnlncL. 

AJJ launelL cuntrid i^ysterrs must have & spring ntllFtt tnuneh 
butto'n so Ihe current ivms oft auiMmotically when the hut ton 
b released, ln suMltlun, a rem&vablE! safely Ititeriui'k (“Bafety 
key") must ho provided; this could bo an electrical key switch 
ur un Insenable metal ptn. VfTien lhe safety key h removed, 
lhe luunrh (mnlroller caimoL cemptetc the electrical circuit to 
send current to the Igniter. ALWAYS reniare the safety key 
and carry It with yuu when you go hook up the Igniter! This 
Ensures that no one could activate the launch controller while 
ynitf hands are near the rocket nurcte 

Any hnmemade elmrical Launch cwiSrol system mutt Indiide 
all the safety fcaiureR *nulined, above. See the Estes publica¬ 
tion ‘Model Rocket Launch Systems" for mure detaits. A lypl- 
<:.ii launeh ronirolEer circuit is shown luduw: 


2, LAUNCHER DESIGN 

A model rocket cannot be simply set on Its fl(u{ anil launched 
sines the rocket renuire* a fatt atrfiow over its fins for hlablll- 
ty. The model must be guided until It Ls moving fast enough Tor 
the fins to operate; the loumchrr provide* this initial guidance. 



This circuit Includes a continuity check lighl This Is a small 
hulh (no taure thab l/i amp feir aartty) that lights wbpa a com 
(itute circuit exists between battery and igniter; this indicates 
lhat the rocket nilt Lir launched If Dae continuity chi L rk bulb 
doe* mil light when the safety Interlock Is doseti, chock to see 
if the micro-dtps are properly connected to the igniter (ahvays 
mqbw ihu safety key before dieddng the Igniter!)- 


6 or 12 V.D.C. 
Powwr Source 
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Wets! model rodwt* ore guided durlpg launch by an J/H‘ 
diameter. 32" lung launch rod (heuvitr modeli retire ih.lc.kcr 
rads for extra strength). A shut tutu*. called tlu? launch Lug. ts 
glued to. the side uf Lhe racket, This lube slip* uai% over the 
rod raid IteejMi the rocket pointed in rhv right direction during 
launch, A single Inunrh Jug *huuht be mounted riejtr tins baF 
ante point uf the recket. two lugs loctued elJu?r side uf Hie CG 
pfuvkJi heller support fur lunger mudel* 



The bhm deflector is a racial plnie that prevents the engine 
exhaust from hiding Uio launch pad or ground, preventing 
fir** Heavier rockets will require thicker launch ruth w<& u 
launcher with a Iwnvtee base, bricks or recks out be used to 
weigh! the base when edra-large mtxleb are being launched. 

When building u launch pad bv sun* lo use a has* time ih big 
enough and heavy enough to provide a secure funnjaiion. A 
piece of (i/4 n plywood a foot square wdfta well far rans: reck- 
ots: 3 larger base made from two-by-fbirra easily handles uni' 
pound niDtbrli. 

3, UUNCff SAFETY 

£>nly brunch model rockets from a large open area. Hake 
sure the ground urnuml the launcher i- dear and has no dry 
wedf m highly namniublc mul ef ink For maximum safety, Ue 
I he launch controller safety key to the jstradk launch rod cap 
supplJpd with the laimchrf, Always cany the cap and key with 
you to the launch padl Afier sliding the nickel utilu the launch 
red, place the cap on the red before hnoking tip the ignucr. 

The cap protectsyou fmm accidental eye injury frum the red. 

If the cup |$ not available, put your huajid on Lite end of the rod 
before leaning over. 

[irunediajL-lijf before Inundung a fudul, check fur law'flying 
altrra-fl If Uiere are other people Jn ihn launch area, 
arinaunct the launch loudly to jtci their atrenltuii, fsltowed by 
tin Audible five-second countdown. 

After u successful launch, wmember ia remove the safeiy key 
from the controller if tire racket became* emotived in a 
power lira* or other dangerous place, DO NOT attempt to 
retrieve the mudoll 

4 . LAUNCH AREAS 

Choose a large Held away from power lines, tad trews., and 
low-fiying aircraft. The length nf (he sroadesr si ile of the field 
should bn at least one fourth uf iho reckrta exported mdxi- 
mum Altitude, The Model Rocket Safety Code contains a (able 
of minimum field dimensions fur each engine site, 


COUNTDOWN CHECKLIST 


Use a countdown ebwk list when you launch your Btodeli, 
You’ll find It in^kes yuur racket flights niore sqrre»rul ami 
enjoyable. The following procedure is recommended for mast 
parachute irr atrajuurr models; Fur other types of rackets, try 
w develop your own complete check list 


£J Be certain the safely key is not m the launch cent rot let! 
Place the ruckeL on The Lamicher, Ctean raid attach the 
mrrturlips 

7) (-Tear the Men, check for low flying ilrertil. alert, the 
recovery crew, trackers, mi spectators. 

6) Insert the softly key Intu l he launch con trader. Give an 
audible count cfnwm 

5) 4} 2} Z) 1} LAL'N'CIJ! 


TRACKING 


'Die easiest way m awfcsure how high □ rodtri flies is to \ Lsu 
ally "track F this mudd using g tracking ihstrLnnrnh then 4 irinn 
giilmii:in' b usEd to determine the altitude, The tracking 
inslrujiu-til i* (jjuhI to measure the between the gruund 
and the line or sight to the 
racket at JLs punk alULude. 

This angle m called I be 
■eJcvaiiott" aniile, yv'hen tfie 
elevation attgle ami the dis- 
taneo ftnm tracker to tuuncher 
ont known, it Is very easy to 
determine- the altitude. 


TRACKERS 


The Estes AlLimtk K one of the best id I around basic trafkiog 
devices. However, It is easy tn cornu™* a simple urucker. A 
plastic pmlraclur is attai.-hed In a mler as shown Tie 3 weight 
ed string through Ihe small liute at the “center* of the protrac- 
tur. WiTiru s.lshtina ntung the eilge uf the ruler toward the hori¬ 
zon, the siring should hang by the 0 mark on the protraciur. 
wEien sighting at a point in the sky. 1 be position uf the Mrrng 
will indicate Lite elevation intgk 1 


The distance from the launch area ip thr irackamg si at ion 
shrndd be approximately L-qud lu the altitude expected for an 
average rocket fttglir lu be tracked. This distance is eullwl the 
“buseluie" and its length should bo carefully measured. The 
ttin ker should have a dear view of ilu? launch area imd should 
not he lmiking into ihe sun. 

Before launch, alert (ho pfrsuin at the tracking sialiun. Ulien 
I lie tracker signals readinrss, flic rocket tm fc liunehed. 'lire 
tracker alghla atntitf (hi tracking m*lnimem and fulbws |be 
rocket as it rises Ulim the wket reaches ils peak oltitude, 
the traehor "lutis" rhe (ueldng ttisirtun^ni, An Altitrak is 
locked lij releasing the trigger. To lock Ihe homemade tracker, 
Hrt bjwrarar uses a finger k- rlarop the string in place he fore 
moving tltc litiintmenl <lhis takes pnwtlcdj, Tlie elevation 
angle is then read from the irorkr^ 

find tbo tangent Of the elevailoft unytle frnm the tnlate oithe 
i^nd of this section, or uVng n scientific ecdimlaiur (enter the 
iinjili', Lheti preas the TAN key) Multiply Ibis tangent hy the 
basdino length (the dlslW 0 c« from the indtor to luim'Pht'r) to 
find the nickers altitude. The AlUiftdt gives a direct readmit uf 
the aliitude, assuming the irarker is located ISO meters from 
the launch pad 

A single tracker gives best, re.Hnlui- nn calm day^ Wind Inter 
frres with since models tenit tuiili aver tnlo the wind 

its i hey fly. Hie result ia 
fhal Ihr rocket will out hi- 
straight over the launch 
she at peak all Etude, but 
Instead will bn sunin dis- 
twice over in the dLrection 
uf the wind. Tin keep error 
doc to wind (In Ft Ha a JuLm- 
mirai, lucate ihe Ifwlcr al 
a 0D angle to the wlitd 
directiun as shown 

Fur better accuracy, use two t racking stallcios on nppoiUf 
aides of I he luutich pod. or phtM mure Ihan oelo tracker at each 
siatJim Tlte wMJt‘,'4 way of cajcidMlng racket height using mul- 


!2) Pm:k flamerrsiMani movery wadding trim the body tube. 

Iitsurt the paraehuie or streamer, 

H) Insialt the nnse cone or payload juciton checking for prop¬ 
er fit. (.'heck ccmditlun of the pay l-'oti (If any) 

Iti) Apply enuugjs masking l ape Lu the et^ne(i) fur ft Ngfil fric 
tion fH In the body tube (if require-; fortliJs made!}. When 
launching a midti stagt racket he sure tlur ibe rngtne« are 
in their proper relative positions and that, a Inyer of cotto- 
plunc uipe us wrapped lightly arptmd earh eaglnejami, 
Mount the onghi.fs) in the racket, If the racket uses 
hotders, cheek that, the holder propnr hooks the 
rear end uf the engine. 

D) install an igniter in each engnu'. | 
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i Jpb- rrackera is tn find 1 he idlitudr for ends tracker and then 
take the average of these altitude figures, More rtunptare infor¬ 
mation on basic altitude tracking Is contained In Estes 
Induitries TSfihltfcAl Report Ift 3. 


RECOVERY SYSTEMS 


The reeovery system Is uiie of the uiusl important parts uf a 
piodet racket, b is designed la provide a sab; means of return 
ing the ruckel and tu payload to uanh WilhoUl datnbging or 
presenting a ho&urd Ke persons on the ground. Also, Hie recov 
ery system pnwidts an area far eumpeUliun whob rwktft flyers 
hold eaut^ts Lo see whose racket can remaiii alofl the tongest. 
In fldditiojt, roekel reeuvery is- an area for valuable experimrn- 
taituiii and rejcuruh on modelers develop new and belter melh 
■ods uf returning their rocket* to earth. 

Must recovery syitenu in use today depend on dreg (or w ind 
romance) tn slow the roekel. Each i-hanges the model from, a 
streamlined ohject to one which the atr coil "catch iigaSnst" and 
rebird iu descent. Sk main recovery methcids are used by 
niudol rocketeers today;. 



1, Featherweight flepovery, Z, Streamer Recovery 3. Tumble 
Hecuvcry, 4. Parachute Efecuvery, 5. HaEleupler fteenvery. 
Glide Hecoviiry, 


Same uf the must common errors causing recovery system 
failure?, are tlsiod luduw with their snlulluji, 


PKOBLEM (1) EngiiiD nut (told securely end ejects, instead of 
rccovoty device being deployed- 
5QL[.TJ0\'; On modeix mlh holder-hwk$ make 
suit hi/ok Uitches pwperty otvr end qf engine if engine is 
held lgj flirtion fit, itvtigr. ruju$h masking ttijr arvund 

engine (y hold U lightfg 



PROBLEM (3) Pnruchule or %lreamer U melted or scorched 
by hot ejection p*ea. 

SOLlfllON; Be sure gnu bane wntd sufficient TrcOierg 
vnddinff l a JW a ‘{f firw diameters. 

PROBLEM C3) Soso cone fails Lo separate from body tube., 

SOLUTION; Cheek fit uf host com m the body tube, be sure 
no dimud lines arc (rapped by nose shoulder Bans xhwld 
separate easily, but not be Strut If fit is fore tight, sand t aside 
if body tohe iit 'mac enur shoulder mikflne sandpaper. 


PROBLEM (4) Nose cane falls .vff before njeeUuu 

SOLUTION fit is toti frxjric WVtrp rruukraj tape on shoul¬ 
der qf twst> com 

HfiOBLEMfS) Parerhult deploys, bui wind cranes rocket 
away, 

SOLIH'IOS in windy condition repiair thr p^meii ate 
mth smaller 'ehirfe urstrmrnrr Or, 'irrf She chute bp 
applying a wrap tf tope a court tt the puraeitule shroud linn, 
hoff-way up; this pmenti the 'chute from opening fuftp so the 
imuiei folk faster. Or t cut o spill hole in the center tftke 
parachute. 


PROBLEM (fl) Hole or crack in racket allowing ejetlmn gases 
lu leak ttiroufili 

SQLUTIOS. Construdlim uf near if rocket muxi be air tigtU 
when enyine is in pkm, 


PROBLEM (T) FbQur tu deploy recovery device because 
budy tube b (on jBTTfe Tor proper pressurUalion. 

SGZUtTQN Add a staffer lube, usually made fmm BTdo or 
BT-5i} Center .differ tube inside rocket with paper naps and 
ylur Mcurrly in place Staffer tube reduce* arm fo iw pres 
mrimt 


MULTI-STAGING 


L IGNITION 

The flrss stage of a multi-stage racket is always ignited by 
Miuidard elerlrical means. Seecuitl singe Ignitinn uccuri autn- 
nialiculty upon hummo of the first stagt-. Figure IA sliawii lhai 
the first fdage engiike ha* no delay or ejection charge This 
gives liuirtnt Igjihltm of the next, stage at buniont. 


FIG IA 


Propellant 



No Delay 
Or Ejection 



























hi figure tR the propellant is partially burned. Leaving a huge 
combustion chuubri-. Ass the propellant condone* to burn, the 
■wall nf pnptfflint becumes thinner un'.ll it cannot withstand 
Ihu Wgh pressure inMt. the rbomber At this point tin- remain¬ 
ing propellant wiiJI ruptures, and the hjgli pressure blows for¬ 
ward inward the norale of the neat rtafe, carrying hot gases 
and small pieces or burning propellant'into the noule of the 
second stage engine. Ties action is Mustrated in figure it. 


FKL IB 



Fra ic 


^i3®5^'CollophBns 

Ftupturefe^^ Tapo Holds Stases 
Here As Bum Until Upper Stags 
Continues ignites 


For litis system to work, thv slaves Eimst be held together 
until the upper sta^e engine has ignited. When this happen*, 
Uio stages must then separate in « straight lino Tills is accom¬ 
plished by wrapping une layer id calk-pJiaiiD tape around 1 tic 
joint between engines and then recessing ihu joint 1/2’ rear¬ 
ward in the fcMMJStei body lube, as in figure 2. Recessing the 
joint forces the stages to separate In a strati line, 


FMS.2 



Cellophane 

Tape 


Masking Tape 


Engine Body Tube 
Joint Joint 


Figure 2 shows the engine Installation in a typical tm>slnge 
model Always tape the engines together before inserting them 
into the rccltei, iMiWTA-VT: Check carefully before and niler 
(aping to he sure ibc engines are in liic tn proper posittoM 
(rozalc nf upper stage engine agsiLnsl top end of booster 
engine), Failure to check careMj out be highly embarrassing 
as well as damaging to the rockeL 



Afler i aping the engines togather, wrap masking tape around 
tlm upper stage engine at the front and near Urn rear u* in fig¬ 
ure 3 to give it u Light fit in the body. Push It into place Wrap 
the hamster engine and push jl into position, f ailure i d gel the 
upper stage engine in place tightly enungh will result in the 
rteaveiy .^alein malfunctioning; failure to secure the boaster 
atAge tlgbUy can result in its dropping off under acceleration. 


FIG. 


Rockets using forge diameter tubes (BTofl and BTOft) require 
somewhat differenl methods, but l!u**ame principles oftighi 
coupling and straight linn separation mast & fallowed. The 
recummended coupling method for bug- 1 ihameler lubes is 
illustrated in Figure 4A. The stage coupler is glued Ln llm tK>ott- 
er body tube, with the motor adapter for the upper stage 
engine mount positioned forward lu aiJuw the stage coupler to 
fit intu the upper singe, while the motor adapter of the tnHister 
r njpne mount Is poshiuned to (he rear 




FIG. 48 

Masking Tape Wraps 
Half On Engine Tube 
And Half On Upper 
Stage Engine 



The upper stage engine holder to be project* l/V rearward 
from the end of the upper body tube. The engine k held In 
place by wrapping * layer of masking (ape TIGHTLY around the 
mill nf the tube and the end of the engine as In figure 4B The 
engine mount Lt» the booster must be bulk to leave space for 
this system (see figure 4C), Hie booster engine la held In place 
with a wrap of masking tape In the same maimer os- the upper 
slage engine. 



In some mutti stage models tire engines cumot be coupled 
direcLly toother with cellophane tape, such ns Lbrei case where 
a Di2 b staged to a standard size engine. In (his rase, use 
masking tape on |fw .stage couplers as needed to achieve n 
tiglil fll between staged, to prevent tepirtdao before upper 
stage ignition. 


2. STABILITY 

Sint'd twu nr mure engines are mounted near tho rear of n 
mutti-stage rocket, it hto jl tendency to bo tail-heavy. Tu com¬ 
pensate for this, turgor fins are often used un the lower stage. 
Each addlthjFud stage requires even greater Fill ureas. This 
cJTett can be minimized if the upper stage h fairly long, 
Increasing the stability of the model, 



Fin Ares increased On Each Added Stage 

When chirking for stability, tort flirt the upper stage alone, 
then add l he new lower stage and last, and w on, In this way 
ytm ton he sure that the rocket will bp stable in each step of sis 
flight, and you can locale any stage which iIpps not have sufii- 
clenl fin anna. Always check fur stability with llie twd'kar 
engjnps to be used In place. 


3, BOOSTER RECOVERY 


Must loa-er Sages are designed in be an Sable after separa- 
tiern The boosior sliudld lie built so lhai the center Df the area 
of the fin fits balance point) Ditches or b up la l/V uiicad 
the Lousrer's halance point wtlli an expended eugiue cisdug in 
placH, Thut boosters will require no parachute m streamer, 
hut wilE norrmdly lumhle, (hitter, or glide back to the grutrrul A 
bnuser utagp tbould be painted an especially brlghr rntnr 
Ikutjijw; h does nol liove parachute w streamer to aid in spot¬ 
ting it once iLIson ifweground. 



4. TYPES OF ENGINES 

Uiwer anti intermcdiati? stages always as* t-Fi^jiies. which 
have nn delay element, and no parachute ejection charge No 
delay is used so dial the next stage wii] receive the maximum 
velocity hum its booster. Buitobli* engines Jiavi; liesagiuitlons 
with a *0* delay, such to the BtW], CM, DIM, and AlMff. 

[n the upper fuuge an engine with a rb-lay and a pitraclsule 
ejeetkm charge is used. A* a general rule tlm kmgest possihle 
debar should be Plied Engines soitabte fur upper stage usa are 
those with tong delays such as the ASMS, B44, C5-7, DI2-7. etc 


CLUSTERING 


WTio u Jorge motkls and heavy payloads have to be launched, 
une engine often cannot supply enough power. A dusier of sev¬ 
eral engines con be used, in this ease 

ENGINE ARRANGEMENTS 

in designing a clustered mudd (he lirel nile to temember is 
that thrust must be balanced around iho ctnierljnc of the rack¬ 
et.. Fipre i shows severed engine arntngcmentj that satisfy 
Util requirement. All engines should be Lucuted cJolsh; tngeldier 
to keep unbalanced thrust rrum forcing ilw model off courae. 

* m m a 

3 - Parallel 3 - Parallel 3 - Cluuter 4 - Cluclwr 


CLUSTER IGNITION METHODS 

HeltaNe Ignition Is the nwul important part, of successful clus¬ 
tering. All engines must be ignited sirrntirani'ijij.sty; (Ills 
requires a heavy-duty laiuiuh wmlroJIcr Iliat ran -supply high 
current, levels The Estes Command Contrut launch commllrr 
is designed specifically far darter IpihJon A custom designed 
cantrajler uRrng a 12 v«ll car battery 1 for the power supply and 
a heavy gauge wiring is also suitable. 

Carefully Inrtidl igniterif tn the fluster engines using igniter 
plug; in the normal way, making sure tin? tips of the Igniters 
are loLudung Lhu prapallafit and are held firmly In place. 

Igniters nuust be connected rri parallel - iide in series! The cjis- 
lesl woy to do this is using H eilp whips. 1 " Matlcuhnjaly clean all 
clips with sandpaper before booking up the igniters. Every 
Igniter mutt be connected lu one mitirij-i'fip frirm each dtp 
whip. DaubleelLeck dial uilb and only one dip from each wtiip 
la enhhened to every engine. At the launcher, chack ihal nope 
of the igniter leads ur ndertkclips are shortpud to each irthcr, tu 
Ihe biau deflector, or to the launch .rod. Check one I art tlma 
that ad clips are in phiou, 



GENERAL INFORMATION 

[jSp ft (H‘toy-duty launch pad such as the Ertes Power FIi>jc 
launch pad with duster iLiudcts. When heavy lUrkels ore being 
flown, the Launch pad shindd be wuhttred to the ground with 
rt4kws or welglits. 

Tlte Safety Code require* that you stand ut lean 33 fm away 
when Igniting on engine or cluster of engines tmalltriK more 
than 20 Nemnn-ftecenilj nr total impute 

To !egi% Ely rockets w-elflMtqj more ibmt one pound ar using 
■mgihto eon Lot ring more than four niuiccs of pmpelluiit, you 
may need to notify the Federal Aviitkm AdniLnistraiion, or 
nlitpun an FAA waiver, dependiug on the type df furapacc ctm- 
tml over your launch area. 

Baton* InrtaJJing the engines in your duster rocket, pack the 
front nf ench engine aliove the ejerttim end cap with naune- 
resislant wadding. Tills rltmiitates the pwsdlilHIf nf une 
engine's ejection chaise igniting the ejedinn clutrge or au 
unigntltd engine and damaging the racket, Far mare cnmplete 
Information on clurtering, see Estes TecIloLc.iI Report TI?-fi. 



payloads 

Flying pa>loads un model rocket* Is an «c|it(y! and rhallt-n£ 
mg actmiy for tMh novice and expi'reamed rocket ImbbyLsb. 
A wide variety af payltmils have been flown succKsTuIly on 
model rochets. 



Cameron 'Hie Estes AstrocanvA; camora payluad allows even 
novice rocki'L fiycrj lo take aerial phut us from, a roekeL 
Depending «n the engine delay used, the plmte e*il 1^ a vertl- 
cal shat nr the Laundi ure* ur an oblique view nf the nearby 
landscape Advanced modelers have adapted and flown aura 
sequence til mm nrnmnis, imwle camerto. nnd even video cam 
ecu* on mndtri rodud*. 

tfiertrcinje paytuailn- Tlwije payloads range from simple snide 
tuMUulU (such ite ike Kites TriLtLsiuc IIj ihat jdd (n recovering 
rockets that IjlmiI in tall j'raso, all rh« wny to radio traiLsmitlef* 
and mJniature camputora tfist make Temperature or akilmJe 
rnc-Murements during filghL 

E^h: Uunching a raw egg and rorxiwring H unbrehon cuii 
rhaJlenge the payload handling sklljx af any rockel llyer. The 
egg must be prepay padded re survive the filglit- y.u may 
want Id enclose It m a plastic hag just in case: 1 

EJnln^col payloads- Except far insect*, you >hnq|i| NEVER 
launch a live animal in your rockvi. “'Dio high launch accelcra- 
nun nr a recumy Mare wmld seriously iq|ure or kill the ajiJ- 
tnil For 3 similar chailcngp, try (lyuift a raw egy. 

BOOST-GLIDERS 

Bm>3t-s3iderH tire iniNlel* which py rtroJ^d Into tlse air like 
any other rocket. However, Uicy glide back to eanfi Inaieatl nf 
ctimiEig down suspended from a psinulutt*. 



’ITterp are several types uf tuMivL-gliderH. including' I. Rear 
engine, t Freni engine, 3. fop-pod, 1 Variable gfomeiry, nnd 
It. Parasite. Some bourt glldcre use redin control to allow the 
modeler (.□ pilot the glider. Ajthough these type* appear vary 
different, many of the same prhiciplc* apply to all 
A huosl-^klfr, Kt any utlier rocket 1 itiunt be itahfe to fty 
upward. During glide * modnl must rtill lie SlaWe, but not by 
nearly do groat a margin. Boost-gliders can nceomptlah the 
transition from boost (u glide forLfiguraii&n jji wsveml way*. 
Some use a changu In habuicc point, often by ejecting engine 
pod*; otfuepti me a sfufttnn of Mrodyniunlt jorfacejsj sil|| uthem 
use tromblnalLDns of borii method* TIM itcul TR " for fur 
iher dlseussltin on glider*. 


GLIDE TESTING 

A boost-gilder miiit he htrimmed" to glide correctly before 
luinchlng. Some models are trimned by i^juiEing (lie post 
tiura tif etevons or nllirr aerodynamic control sorfiices. Dthcr 
m-mkls are trimmed by adding ar tenioving weight, shell as 
day, to the new nr toll of (he glider. 

WliL'ii irlmmlpg a raudH, ^.ive it a siraigtn, siniKMli, level luss 
in i ii the wind and note hew it glide*. If it add welgJiL to 
Die nose, if it dive* remove weiglit. from iho iu«e. If ti turn* 
ten much, place a very small weight on the wing lip which is on 
the (iiitrddi 1 as it turns. 



GffdB Paths Observed As Glide 
to Toued Lightly Into The WIik 
From- Shoulder Height 




















Few models are us spectacular fo fftglft anil as enleyabfo to 
walrii u a hjuiixl The mndeter fouklug for a chal- 

Itnge will find that developing improved boost f tide designs u 
mic nF Iht most rewarding area* of research in model rocketr>. 


MODEL ROCKET ENGINES 


Today"* racket flyura can choose from a targe variety of 
eti0ne» re power their models, with an engine available for 
almost every purpn.se NOTE’ Hie rettort engine design and 
performance fofornuitlun given lief? Is far educational purpos 
H only, W4 bdiev-e uhui knowing how racket engine work will 
increase your undemanding of seterurt and help you desip 
lifter rackets fur specific purposes. Manufacturing rocket 
engines is an inherently djmgttoLis that should only tie 

attempted hy profHSsLuiralh' 

OPERATION 

The figures below slipw foe internal structure and thrust 
curve of a typical model rocket engine. 


Thu second part, of the engine code (Hi*! "15' in flW) gives tlie 
AVERAGE THRUST uf ihc engine, measured in Newtons The 
Newton Is a measure uf forte; 1 pound equal* 4,45 Newtons. 
T^e greater the thrust nf an engine, ihe harder it pushes on the 
rocket ami the faster the rodrel t4U accelerate. nw SS and B4 
are both B engine^ (so they have the same total impulse) but 
Jw greater thrust nf the Bit will cause a rocket to leap into the 
sir much fuser, 

The third pan of the engine coda rtflowathe dash [the T In 
E3&-I); this number Is the TIME DELAY, in seconds, between 
burnout or the propellant and activation uf the ejection charge. 
This delay allows the rocket to r<wtst to peak altitude before 
deployment of the recovery System, Ttm propr-v choice of delay 
time depends on how lung il take* a rocket to reach peak alti¬ 
tude with a particular engine. Engines with codas ending fo 
are forester engines; they ilu nut i-jinimn delay and ejection 
charges There js alsn a special type? uf "plugged* engine whh 
codes ending in ■-F 1 ; these an- useful In redirconlral gliders 
where tin eduction or huystor bfowlhrtwgii is desired. 


Croat'Section Vl« 
Of B6-1 Engine 



'Hit" combustion of the solid propel lair produces high temper' 
mure, high prwure goses I hud sue ejected ihruugji ihn imsfo. 
The react io n to forcing the exhaust put ifo> nosrie is a forward 
thrust (an example uf Newum's Third Law uf MoLituiJt During 
the IlirusL phase the model rocket acceforotM upward, gaining 
velocity anil altitude. 

After propellant burnout, the delay element is ignited. The 
delay material is slow burning; Il produces linking smoke, but 
negligible thrust. The delay nllnwg the rocket tn coast to pmik 
altiiiuJe before igniting the ejection charge. 

Tfir rapidly-bumhig ejection charge produces a burst of gu 
tu pEBiurlH the body lube and getivatp the recovery system of 
the model. 

ENGINE CODES 

Model rocket engines arc labeled with a three-part dassifica 
tion code ("IM", for example) that dascrlbiis the performance 
parameters uf tlLe engine. You must understand this code in 
order m choose the proper engine for your model. 

The first part of the engine code is a Liter designating the 
motor's TOTAL IMPULSE class (Urn U B" in BN). You canthfok 
of tutu! Linthjlse a* i he total power the engine produces. 
Technically, total impulse is a measure of the momentum 
change tile engine can Impart to the rocket, measured in 
Mew-tori'secandi. [n practical forms, an engine with greater 
total impulse can lift a rocket higher and Easter, and can lilt 
heavier rockets, than an engfiw with lower tfoa! impulse The 
table Iji'luw gives the i ■>’*! impulse ranges and typical mcktH 
performance fur mu-h class. 
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THRUST CURVES 



Esius engine* come tri dilTerem types ineluding end burning 
ami semi ■core burning. The different Ihrust curve shapes uf 
these twu types are primarily the resold, iff the depth uf the 
‘port' funned in the the propellant. 

Coropantlvw Thniat Curve* 

Of All E*foi Enginui 


Tlie most common mudel rocket engine is the end^utm-r, 
which has a shallow port. "Jhis design Is used In many Estes 
engines and is especially dYeetlve whh lighiweiglu lilgh perfur- 
mance rocket*. Tlie high initial thrust boosts Urn rocket lo a 
suiLabN flying speed almost immediately; thrust then drops to 
a lower sustaining level to niHinluin speed and pin the most 
distance wHh the lea*l fuel consumption. 

For heavy racfctf*, f^tHmiaJly those rartyim! large payluads, 
.^mkore-hnniing Estes engtaea am available These engines 
have diiepur parts, producing a Very high iruitul thrusl peak 
duii to a larger surface urea for propdlsait burning, The BB and 
C5 engines are senii-eEirobuirnerB 

SELECTING THE CORRECT ENGINE 

Always me an appropriate! e.ngine to fl> your rocket. Just 
because an engine fit* in the model does not moan 11 is a suit 
ahlu engjnH? When fixing an Estes- rocket, cunsiih the Estes cat¬ 
alog or the kit mstruidfuns for n list uf engines recornttmudeiJ 
far thill ntudel. 

If tlw Etuinch field b suwJl, or ir the wrniher randitiuns are 
windy, iiw o lower total impulse engine to increase your 
chances of recovering the rocket. If you are launching » heavy 
payload In a model, il map he necessau^- to use an engine with a 
shorter lime delay than is recommended for the racket without 
a payload. 

Computer toftwure, such as the Estes. ASTRCK1AD program, fo 
helpful in selecting the proper engine ski* and delay [|me to 
uso m a rocket, 

ENGINEERING AND QUALITY CONTROL 

Today the Estes engine represents llm result uf ever 35 yeara' 
elfort In engin^rring, crofismunshlp and quality control The 
inc;tl Impulse of Estes engines Js doiely nmtrolled, whleh 
allovrs ns to mnke uur engines vety near the maximum pcrmis 
sjbfo slice In a given class. 


Three out of every hundred engines made by Estes Indu^ ties 
are static tested on a reeurdlng. type uf lost si and which graphi¬ 
cally records the mosimum thrust, thrust variations, minimum 
thrust, overall thrust dural ion, length uf lime delay, and the 
strength af the ejection ehargo. Any hatch of engines which 
dues not mem rLftld standards Is discarded, All tolerances are 
kept is small as possible >u that these engines atukc excellonl 
propuliiaji mills fur conlesup, tthiblHuns and science studies, 

SAFETY 

Bucket engines are not loys. but scientific devices. With com¬ 
mon sense and dose adherence tu safety ruin*, model rocketry 
Is o* safe as any ruber s pun, hobby, ur scientific study: 
CmoUnssuess run make it, dangerous, os with model airplanes, 
baseball nr swimming. If you arc hlf by n. model rocket travel¬ 
ing 300 or more miles per hour, you will be hurt I'se common 
sense and follow the safely code. DonT spoil model tuekelry's 
excellent record of safely. 

MODEL ROCKET PERFORMANCE 

Several factors nffort the ail nude pe rfornruwtCfl of model rock’ 
els. 


ENGINE SIZE 

The greater the total Impulse nf an engine, the higher li will 
boost n mud cl The approximate altitudes achieved by typical 
single stage rockets are listed In the table on page il, high per¬ 
formance models cun exceed these values, Tire kita, compo¬ 
nent, and engines produced by Estes Industries have been 
designed lo cover the entire performance range from Jew old 
tudo sport and dejimustrotitin models ro high iltimde, high per¬ 
formance payload and competltlen rackets, 

WEIGHT 

In must cases, the heavier a racket, the Lower the altitude It 
will reach. A baseball can be tossed higher than an 8 pound 
bowling ball, the same hntds true for mode! rochets, tn add! 
tion heavier rockets are marc ups to tilt *1 fin angle as they 
leave the launcher, reducing altitude evi>n mum 

Weights listed for roekeL kiLs ip the Coining ifo ml include 
engsiffs- To determine the liEtnilf weighl nf a model, add 1 Jie 
enpnu weisjit, shnwn In the engbui iselefUflli diart, to lire kit 
weight- Remirmber in also add the weigh I of any payload car- 
rifd in the racket 

Use hiAh-thmsi engine* w irh hyuvv ruclrety to insure ade¬ 
quate tirt-alT speed. The lift off weight Df the rocket must not 
exceed Lite Maximum Liftoff Wolfit for the engine befog used 
(Bee ihe engmis tables In jnur Estes caiulugj, 

DRAG 

Drag, ar mud resistance. Is the third irom which affects per- 
formonct. The more drag up 4 rock«, the tower the altitude il 
will reach. A number oF factors determine the amount of drag 
an a rocket. Tjne mart! frontal ore* lire rmrkel has, (he greater 
its drag will be. As a result, large diameter model roc kets will 
generally not reach jj great an altitude as smaller ilium Her 
rocket* with Lht! aamn euginv p^wer. Hough surfaces create 
Utrhulenct fo the air m it Flaws past tha rocket, bicreasing 
drag: Smooth finUlnrs will iiirreose Lhc capabtfoy uf the model. 
The suability oF tha rocket also afreets drag - if It wobbles in 
Flight, 11 will kiaxR greater drag. Careful attention to reducing 
drag run sometimes double n racket's altitude perfornuLnce. 


NAF SAFETY CODE 


I. Msterials-My mmlel rocket will he made of lightweight 
materials such as paper, wood, rubber, and plxilii! suitable for 
the power used and the performance of my model rocket, I will 
ruwt uiu any metal for thu nose iftnc, body, ar fins of a modd 
rocket. 


2 Eugines-I will use only eommerdally'made NAB certified 
model rocket engines in the meuiner recnpiniL'pited by the ntait- 
uforlurer. I will not alter the model racket engine, ht parts, ar 
iw ingredienia fo any way. 



d. Reccjxrry-f will alw-jiyn use a recovery' system in ray racket 
thin will return 11 safely tu the ground su il may be flown again 
I will use only flauw-resistfluit movtqr wadding if required. 

A, Weight Lirmts-My modi'I rocket wiki weigh no more than 
15DU gmms [53 uj.) 1*1 IJft-nff. and lu rocket engines will pro¬ 
duce nn more lhan 320 Mewlitn secotida [4,15 Newton* pqual 
pound) «f total impulse. My model racked will weigh no 
more limn Hu- engine manufacturer'! recommended maximum 
ILflolt weight for the engines uw*d, of I will use engines recom 
mnsded by the mtnufaalurar for my model rtxkei. 

S. Stability-1 wi3 check (he stability af my model roekel 
before Itv ffovt flight, except when launching a model rocket nf 
already proven stability. 

0, Taylrads-Except For bind*, my irtudd mckel will never 
cany live animals or e paylmul that Is intended to be flamma 
bk, explKrive. or hormFul. 

7 Launch Site-1 will lanrich my model rockets uiMdatin* Sit n 
cleared area, Free of toll Lrees, power lines, build fogs, and dry 
briiih and gm-^ My tzdtdi site will be if least as Large os thli 
recommended in the lallowtug Ubk. 


LAUNCH SITE DIMENSIONS 
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8 Lnunrher-I will launch my motlcj rocket ftnin « mkN« 
Lnunchkng device thiL provides rigid guidance unit) the model 
rucki'i hitL-i reached n speed adequate tci ensure a safe ITI^rt 
pwtih. To prevent aceidenral eyt Injury, I will ulwayit place ilie 
laiumhw sn lhai the end of ihe rod is above eye level or I will 
cup the end of rhe launch rot! when approaching fo I will rap ar 
disassemble my launch rtni when nr* in use and l will never 
store it fo nn upright position. My launcher will have a jet 
defiector devki: !u prevent tlu» engine exhaust from lutttng; the 
ground directly. E will always dear the urea around my IiiiuilIi 
device of brown grass, dry weeds. Mid other enu-ytu-bEirn mate 
rials, 

3. Igtiilism Sysietn-Tbe system I use in launch my itodcl rtuk- 
el will be remotely canti-olkd and ekctrieaBy uperaied. it will 
contain u Uuuu-hJng sw-ltch that will retuni to “oiT - when 
released. The system will ronlain .1 reranvihke uTaty foUriuck 
fo series with ihe lunar h switch. AIL persona will renmin at 
least, |5 fod [5 meters) from the model mckrr when 1 mn ignit¬ 
ing model roekel engines totalling 30 Ntrolo-Mwoiidi or less of 
total Impulse or lew and n4 Setaf !3& feel (9 meters) frnm tlie 
model rocket when I am Igniting model rocket engines 
totalling more lhan 3n Nowion-setonda of total Impulse 1 will 
use only electrical Jgiihrns recommended by the engine mauu- 
facturer that will ignite model rocket «ngine{«] within one sec 
und nf acttifflUmi nf the launching switch. 

10. Ludnch Safety-l wi J ensure foul people tn H»e ItMirUil 
area are aware nf the iMvidutg mculet roekel launch and ran set 
Ihe mwlel rorkrt 1 ! LLPtaff before I begin my mulibk fhttArtCUid 
countdown. 1 will om fottnch a model rocket using it us a 
weapon. If my model rocket suffrn a rtihifire, f will rmf iPuw 
anyone la ippreach It nr the taubfhef tin! 11 ( have made cer 
lain that I he safety Intorfock Iras been rettinv rd or thoi the bat 
lery luis ItCKh dLicmuimed from the ignition system 1 witl 
Wiuf *me minute after a misfire before alfowmg oiyyune to 
approach the launcher. 

11, flying f onditions-E will launch my mudai rocket only 
when ihfr wind v Ifcss than 211 miles [30 kUmnelers] an hour. I 
will nut launch my model rochet so It files Into daqcb,, near air¬ 
craft in night, or in a nartflff that h hazardous to people or 
property. 


































32. Pre-Launch T-Kt-WUi-m mnductlngrewyrJi MLMtfea 
with unproven irindel rocket design? gr npeihDds I will, whiui 
fl«siWB, determine Use reliability nf my modal rocket by pre- 
launch tests. | will ggnduct- the launching of un unproven 
design in complete iaolatlun from percent not pirtkltmiiiig in 
the achial launching. 

13. Uunch Angte-My luuncli device wLU be palmed within 3Q 
degrees of vertical. 1 will never use imwtol tycieL engines to 
propel any device hariaontaJly, 

14. Recovery flaxarte-tf a model rocket becomes enLangtoil 
In a power due or other Ampmu* place, I w|J nut ittoipt to 
retrieve ii. 

As n member of the Estes Model Racki-try Program, I 
promise to MhfitUy follow ad rules of safe conduct a& estah- 
Ihlwd In the above coda. 

Signature _ ___ 

'This Is lire aftkiil Model Rocketry Safety Cade of the 
National Associalion uf Rocketry and tin- Model Rocket 
Maniifa mrrrerc AsaucialioiL 

Eitai Note: The largest “moder rocket engine as defined by 
CPSC is an ’F" [80 NS). To launch rodtel i weighing ant une 
pound Including propellant or rockets- oo maiming more than 4 
tK. of propcilariE (net weight), you must obtain a waiver from 
the FAX. Check your telephony directory for the FM office 
iWtfWt you 


PUBLICATIONS AVAILABLE FROM ESTES 


Model Rocket News Magazine 

Provides articles uf interest, technical Ups* infomwtLon about 
new products, special ulTerc, and much more. Available to ESP 
members and through local retailers. 

Alpha Book of Model Rocketry 

An informative book for beginners in mudd rocketry. 32 pages. 
KST2fi2D 

The Laws- of Motion and Model Rocketry 

The three laws uf mutton are explained In easily undefifowd 
terms, Simple examples and c^pfriuienli are included. 12 
P 

£372821 

Estes Guide for Aerospace Cluhs 

The perfecl source lunik for nrganiiiiig and Operating a suc¬ 
cessful model racket flub ur ESP chapter 34 pages, 

EST 2817 

Model Rocket Contest Guide 

Lias to piati model rocket coniesta for clubs ur schools. Derails 
on eompeUtrve events and suggestion* on all facets of contest 
urganisat ion. IS pages, 

E^rsaifi 

Prtyects in Model Rocketry 

Su^stn ins on how to pEan, prepare, and present research pro¬ 
jects, ideas far ahum one hundred prqjet-u. 

EST2S3I 

Model Rocket Launch Systems 

Contains a wealth of InfarmBtion. I'hotognphs and clearly 
drawn schematics make it easily imdoraUxxL 20 pages. 

E5T2811 


The Classic Collection 

A comprehensive collection of chattel reports and flutes that 
make A valuable reference tool, includes TR E through TR-7 mi 
TK-1 k TN-S, TH-4, Hid mo. 

EST2&IB 

Model Rocketry Study Guide 

A logical program for anyone who wants the must from model 
rocketry. Guides a beginiver ids the path (u becoming an ciperi 
racketeer. 

EST2341 

Altitude Prediction Charts 

A simple system by which aerodynamic dreg and other effects 
Ctm he taken into account, in predicting rocket peak altitudes. 
Technical Report TK-IO, 

BST2842 

Aerodynamic Drag of Modol Rockets 

Gives practical examples of ways to minimize aerodynamic 
dreg and improve performance. Technical Report TR-it.. 
EST2S43 

Elementary Mathematics of Model Rocket Flight 

hformaLiwi on how ta malio your own altitude tracker ami aif- 
cuLat« speeds mul UHdmtlfiris. Technical Note TN-&. 
m 2844 

Model Rocketry Technical Manual 

Handy guide for construction and flight of mothfl rockets. Tipi 
ur "scratch building", launch systems, tracking, staging, bernst- 
filiffers. and more, 

E6T2S13 

Estes Educator News 

Interesting technical article!, new product information, pins 
activities mid resources an sp*w and model rocketry sulyccts 
hu iiahle for doss room iesc, Available through many heal retail¬ 
ed, 

Guido for Teachers antj Youth Group Loaders 

Introduces you ip Estes' model nickel LedinuEogy and the com- 
plele services offered 1(1 ruif educailujiaJ program. 

EST 2814 

Industrial Arts Teachers Manual for Model Rocketty 

\ cry practical r>2 page gult.li* nji model rocketry and its apjdtoa- 
lluna in the study nf manufacturing, transportation, RfcE), com 
iiLunitiailpiiH, and conslrtitllnn, 

ESTMft 

Camp Leader's Model Rocketry Manual 

Proven guide fur umroducsng mudet rocketry successfully into 
comp program id page*. 

E8T 2822 

Video - Model Rocketry - The Last Frontier ■ 

Capture the fltcitemeni of model rocketry in this full rotor VHS 
video presporalinn, narreciHj by and featuring WnUmri Shatner 
of Star Trek” feme! An Hwllent primer tin model roebtto 
with drumatia launch Ehnuige and graphic, e^ tfrundercUnd 
riluBtratinn. 16 minutes,, 

EST2732 

1 'xTfTlflhl Litre InilullUFi 1IIHV. Ul Hi#liU giiprwd 
" L’apirWiL HiiiKum Phijipm rr..itwH^UBt. LWl Ai Klchir, fcts*r™i 

EST 2819 




Estes Industries 

1295 H Street 
Penrose, CO 81240 



MANIAC" 


You huve to be crazy not to bkg rtw cw- 
cojt performer Gutu buildiog. r>o cont- 
ing. hec^Hjjfy corttruction. and R net 
on T ensm05 to over ZOU feeti the 
Maniac w osd uses "D" engirt, ard w!t> 
the optiona qutck-chortge engpip tpmtf 
(EST 3154) even flies on 'C ‘s. Requires a & 
mm tUm toi Th Rod m 22M) or a 6 
rrrrr. (1/4') Sainch rod to launch 
SpeclElcalioni: 

Lenglh 76.3 cm (3Qfl'J; Dio; 340.04 mm 
(1.341 Wf 130 g m oil Engines; D12-5 
{Rnl f fight), D12-7, £ 55-ft. E i5-0; With 
ooflanal EM-3350 (EST 3154) - C5-3.C6-3 
'Spedal Inlmductoiy Price 



New! 


SHADOW™ 
EST2094 
$26.99 

mu 

urn 


SHADOW™ 

No hidirrg ttvj rccket - It s neorrv four feet 
tail and lb inches m dameter The 
Shacsow™ flies rriapesiTccalfy’ to over 550 
test on ‘E , s and can be powe?ed by *D* 
engines tool Krt includes a massive self 
odhesTvs decal Reauues a £ mm [3/ 3 b‘) 
Ma»^ Roc (EST 2244) or 6 mm (1/4') rod 
to bunch SpecfiratiDns; 

Length 120 7 cm (47,51 Dla : 65 mm 
(261. Wt 239 g (fl.5 ot} EnQnes' D12-3 
(First FHflhl) 1 E1W t E154 


PHOENIX™ 

Huge, gorgeous 1/9 semucaia mod&i (Sf 
the Ecmous i^hcenni™ cur-ttKiir superset 
c mcsile. Ths long-time fries favorite has 
been upgraded to take "E' enjnei - ft 
now fees to 90 Ct fee!' Magrtilcenl for dit 
pby or fliglr Reomras o 5 mm (3/161 
Maxi 111 ' Rod to bunch 
Speelfcatora: 

LenofHx. 7A2 cm (30 s ), Dia: 66 mm (261 
Wt l&61g(4.6oL).Engnes; D12-3(Rn.l 
Flight), El5*4, E1&6 


I fSj 

i i 

c i 


PHOENIX™ 
















Engjies. launch system, glua. artf 
finishing: supplies not inducted 
tag. Ship Wt. 453 g{1Aaz) 




a 


llenqe 

r f e s ▼ 


COMANCHE 

T 

EST1382 
$12.79 


SR-71 BLACKBIRD 
EST 1942 
$15.99 

mu 

urn 


COMANCHE-3 “ 

If twadoges are not enough, here's hw And 
lo really gel this show mowig fast, there Is a 
TTengine in the first stage. This rodcet con fly 
over 1/2 mile in altitude and is recovered with 
o streamer. Can atoo be Hewn re a ringte or 
two stage configuration. A 5mm (3/161 Man 
Rod’“ [ESI 2244) Is lequred far Joi^iCh 
Specifications: 

Length: 104.1 cm (41.01. Dia 24,B mm 
(0.9761; Wff.: 50.9 g (206 EH,]; Engines: angle 
stage oqnliguralTOfi A6-3 (First Flight], B44 
B6-4. B6-1 06-5, murii stage corligurofon 
upper [lop] sloge • Afl-5 (First Fight), 64-6, Bfi-6, 
€6-7, seconc stage ■ 06-0 [First Flight]. C6-a 
first stage - D12-15 


SR-71 BLACKBIRD'" 

Jet dock lean and mean, the SR-71 smashed 
numerous speed and attitude records os tar 
back as 1965- Some iti stand otter mare than 
25 yeod After three decodes aT service, the 
Sfi-71 snow used by W5A Jar testing propul¬ 
sion systems and materials for use in the X-30 
program, 

Specifications: 

Length: 46.3 cm [IP], Dia.: 24 6 mm (Q.9761; 
Wt' 90.6 g P-3 02 .), Engine 64-2 (first Tight) 
B6-ZB64 06-5 



• Amazing 
Swing-Wing 
Action! 


TOMCAT" 

Swing-Wing QD 

Rocket Glider 
EST 2084 
$15.99 

TOMCAT" Swing-Wing Rocket Glider 

Out of the Estes skunk works, the Tomcat™ is ready for 
action! Climbs veriicEriy with the wings swept back, then the 
engine's ejection charge demotes the retease mechanism, 
and the wings sweep Forward nto glide mode the 
Tomcat™ soars dawn into a giacefii clrckng glide path 
Peptace the engine, sweep the wings back, reset tno 
release mechanism, and you're ready to go ballistic! 
Specifications; 

Length: 53 7 an (2112'). Wngspan. Swept - 26 0 cm 
(10251. Emended - 47 3 cm (10.63'), Wl; 115.g (i! az,): 
Engines C6-3 (fast Flight}, C5-3 


BROADSWORD™ 

Powered by ‘E fc engpes (but can fly an 'D’s too 1 ) the roc* 
et boast? attitudes of almost 1 DX 1 fasti The Broadsword & 
three feet tall 2 6 inches in diameter, decked toy a huge 
sdf-cKfrtestve deed ctid teahfe* stow, tedWlC ift-orffs. Tn$ 
Broadsword manes a bold stetefnent 1 ItequrteS a 5 mm 
[Wl Mani™ 1 Pod m 2244) a 6 mm (1 R) rad to launch. 
Specifications. 

Length. 92.7 cm ( 36 . 51 ,■ Dio. 65 mm ( 2 . 561 , Wt -171 g 
( 6 o?); Engines: t> 12*3 m Right)* D 124 El M.E 1 S* ,rrj 
















This is the goal of every rocket builder These are flying rockets that are aimed at the serious 
rocket modeler - the modeler who likes the emphasis to be on construction. The Saturn V w is 
the flagship of this series, an impressive model whether on the pad or on display. The accu¬ 
rately-detailed. fully-stacked Space Shuttle'" features an actual gliding shuttle. Highly 
detailed models from the Star Trek- world also grace this level - the USS Enterprise" and 
the infamous KlingoiT Battle Cruiser 

Waster'" Series instills patience, quality, and skill along with construction satisfaction and fly¬ 
ing lun. 


Engines, launch system, glue, and 
fobbing sjppAft no! included 
AvgShipWI 504g(1So£] 





now „ 

POWERS „ 

bV engines 


SATURN V' 


SATURN V" 
EST 2001 
$52.99 

EEG 

uum 


i. 


On July 33th. 1969. Jiumunimd’s greateradventure had reached fe dim®.. The 
worid heti rfe collective breath as Nel AimsimnQ genrly placed a footprint or the 
moon The first mew on or oHen world, it wos a gfonf leap fstes celebrates rhaths- 
tortc motTWi wih' iho 25?h orolvorOTy commemorative Satun V™ - the vehsete 
that Jock the Eoflb <uwtonder to the moon, This special edtian contains a special 
25fti onrvversay poster, sticker and a coupon tor a factory rebate. The kit irsetf is □ 
ma^iificentty detailed 1/ TOO scale made- ■ from the pto; modea escape tow? 
and Apollo capsule, to the highly accurate decals, down to tie oetaited plastic F-fc 
engines At 1/100th scot©, ths model Ponds cn impressive three and one half few* • 
ton and ii aver four inches in diametec EdenHye derating hcluctes the corrugation} 
on the fuel tanks special embossed body wtODpea) and external detatesuch as 
the vents, separalbn motors. system tynnes. etc. [maided pkEticj The Estes Saturn 
V 71 * has now been modified to accept E15 engines Th* model will draw nods ot 
appreoafidn tram master modetss and envy from fhe novices. The Eslei Sohjn V™ 
'equwes a 5 mm [3/1 6 '} Matt™ rod or a h mm [ 1 ii") red to launch - hoi deluded 
Specifications: 



Length m? cm (43 251 Diet: 100 iwi (3 m W 268.7 g [10.12 m); Engines; 

ETM<Rrtf Flight*. D12-3 EQ 
















* & E Adparrognf Pictures AH Rights 
Reserved STAR TREK is a Registered 
Tnademcifc of Punama/ii Pieces. Estes 
Authored Usei 


CHALLENGE" SERIES 

These two commemciattve kits w &*- 
re-released in -TO to cerate the 25 th 
amversoiy of Star Trek* These flym,j 
model kits oftgjncHlY oppeored in 1975. 


KUNGOfT 

BATTLECRUISER 

EST 1274 
$25 99 


STARSHIP ENTERPRISE* $25.99 

Thh "C&ns*etoficxi'-ctas|. starship was the flagship or the 
Federation Its mlsson encon^soEec galactic wcunty ond 
e^Ofafion. CXir version requires special modification jwith the 
addition of a recovery prot>e] to IV in our aimesphere The 
recovery probe can ea&tybe disengaged Other feotures include 
vacuum-formed plastic parts and t^pty accurate decats. 
Specifications. 

Length: 426 cm [1 &J7: Recovery Props Length: 77.2 cm (304']. 
Primary Hull Ota ■ 19 cm [7,51. Wt. 110 g [3JS oi.J: Engines B6-2 
WW)- C^3 


KLJNGON"* BATTLE CRUISER 

■n ihe 23rd cenlury. the K5ngon3> Em pee 1 was the pnmory 
enemy of the Federation The Baffle Cniser.. with its fierce war¬ 
riors ana powerfu weaponry. was the mainstay weapon plnt- 
tarm of the Ktngom Our tOngcoE replica feaiures vacuum- 
furmed piastre parts, water transferable and speciff chrome- 
colored iattadheftte dscals 
SpecMont 

langlh 39 4cm (1551 Wingspan.249Cm{?.81Wr..: 70 g(25 
OZ.): Engines 64-2 {First flightJ. 8M. C6-5 



SPACE SHUTTLE™ 

Accurately detailed 1/162 scale model of 
America's most famous spare vehicle, Lke 
the real one. the arbiter ^ctes bock la Earth 
white the wtemcJ tank and boasters return 
under a 46 cm [lfl-7 parachute Removable 
stabTuer fins plug in far flight. A great display 
and demanElratiori model. 

Specifications: 

Total length: 34.5 cm jl351 arbiter Length: 
229 cm PH: arbiter Wngspar IS cm p i7; 
Weight 124 Q [457 Engines: C5-3 (First 
Ffighfl.CA -3 




EXPLORER 
AQUARIUS™ 
EST 2014 
$19.99 

EXPLORER AQUARIUS™ 

fjrctirp/eO from ■Way's Cdrryjeodfc/n On 
frrterafaftsrDart, cfck 2. ed 123, pu&stedin 
228& Early 22nd century [competed in 2111, 
<iuncheb m 2l14}jmamed sta 
probe, utisced first suspended anlmotion 
sptemJott contact in 2197.On beautiful 
model features tf power, a unique ptaste 
nose cone ond two huge decal sheets. 
Requires a 5 mm [3/167 Maw-ttaa“ (EST 2244] 
Specifications 

Length: &i2cm (21751 Dta.:69.9 mm P'757, 
Wl , 118.9g [4.2 ol). E^inea: D12-3 (Ftaf 
flights, D12^5 


m 









1 

PRO™ SERIES 

SKILL LEVEL 4 


Estes high-powered product line can be found in the Pro™ Series. These are farge models 
using, at the very least, single or clustered-- J D" engines. All models also use the more powerful 
"E n engine. Engineered for performance and safety, we only recommend these rockets for 

modelers 16 years of age or older. 

Rockets in this line feature rugged, yet simple construction 
designed to withstand the stresses of higher-powered 
flight. What do you get when you combine heavy-duty 
body tubes, thmugh-the-wall fin mounting, plywood center¬ 
ing lings and rip-stop nylon parachutes? Models that are 
tough, but surprisingly lightweight, 

Plus, we have the right accessories to go with these 
impressive models - The Command Control™ launch controller and the Power Plex™ launch 
pad. These are the ultimate in ruggedness, versatility and safety. 



Ehgirm launch system, grfue, and 
Finishing aipcliesnol ncludsd. 
AwgShcWI, 



rtisM models, require o 6 rmr» ( 1 H' | 
launch rod and a heavy duty 
faunch system such a* fhe Power 
Pie* * Grid the Command 
CwtfTOP. 


JAYHAWK 
ESI 2085 
$35.99 


TERRIER/SANDHAWK 

EST 2083 

$30,99 


Mf 2 

as 




TERRIER/SANDHAWK™ 

NearV four feet tar. this s^itweight. tnjf strangly-built 1,95 
scoie model s an escetienr performer riles single s?oge In too 
canfgutoiions: as is or detach Sandhawk™ and fly it 
done? Scofe data and documentation included 
Specifications: 

length 116.6 cm (46 Q'), Die. 46.6 mm 0-635'), W1.24J fl <B-6 
oz,}; Engines T0frier,'5andhawk™-Dl?^. El54: Sandhawk™ 
015-5 ■,First Flight). £15-6. Wllh EIV-2050 Adapter - 341-2.30-2. CM 


JAYHAWK™ 

A magnificent. I /5th jeete model- of the U S. 

Navy's supersonic AQM-37A Missile Target arone.Tbis urique- 
iaolmg rocket will become you favorite. wtell^on dspkoy # 
in the dr Ihe Jayhawk™ Kit t satunes ^anr. coteHfuJ, scoie 
tfOtetarfpdbte deeds a nylon parachute, slatted heavy 
cWy body tune, and plastic-maided nose ewe and conduit 
Specfficatowi*: 

Length. 76.2 cm (3C): Did 63.5 mm (2.5Wt.: 245 a (6 6«j. 
Engnes 012-3 (First Flight). E! 5-4 
















PATRIOT 


IMPULSE 
EST 2064 
$44.99 

MO 

urn 


EST 2066 


$59.99 


MO 

urn 

mm 




IMPULSE- 

The power of two 'D 1 engines, ignffed 
ErrnJoneoifily, whp this rocket info 
air. Thre rpcy Irnouise™ makes Ihe totro- 
ductian to clustering ample, Ths rocket i; 
easy to build for the experienced rcctet 
modeler The Impulse™ feclufes Ihe slar- 
dand heavvduly Pro™ Series construe- 
Iron. 

Specifications: 

length: 94 cm p7 - ); fSa. 63,S mm (2.5 i. 
Wt.-235 g <&.3 cs.)\ Engines: (two regi^ed) 
D175 (Fifil FSght), D12-7, EI5-5, B&4 

m 


PATRIOT™ 


Ths ri. one HUGE i , f 5 scale model of the 
Desert Storm veteran The Ihunder antt 
smoke of four T% clustered together 
hurl rtw model missile to over 1500 feet 
Ihs todtet is a rewording tnid for toe 
experienced modeser Scateoontoured 
tins and conduiti along with a nighly- 
detalled dectf sheet enhance this kit 
Specifications: 

Lengtn: 99 cm {391; Die.. 16.2 mm [3*): 
Wt m g f 123 oz1 Engnes: (tour 
required) D12-S. 012-7, E15-6. E15-6 
*FM notification or. Water may be 
required to fly this toCkel 


MAXI- 
FORCE" 
EST 2065 
$51.99 

mo 

an 

SIS! 


MAXI-FORCE™ 

Wtih the combined farce of three 'f 
engines, this huge bird rows to cvei 1600 
feet attitude on a column of smote. 
Definitely on aftenton-geheti Bugged 
construction and a tough rip-stop nylon 
parachute assure reltabfe, rii^i-pow&ed 
flight* 

Specifications: 

Length: 127cm (5Q H ), Dia , 63 5 mm 
£2.5 T >: WL34IJ gt12,3 oz):Engines: 
(three requved) D12-7. £15-6, E 15*5 
'FM notification o' wroivei may be 
requited to tty ths roc ket 


These mod#* require a 6 mm (1.41 
launch rod and a heavy duly 
launch system such as the Power 
pie*" and Ihe Command 
Conlror 


Now can be powered by T's 


i RO 



Now you can own these artifacts from a long time ago in a 
galaxy far, far awayl Estes is pleased to reintroduce these 
Commemorative Series models from the exciting Star 
Wars saga, 


TM A © 19S3 Lueastitm Lid. All Rgnts Fteserv&d. Ueod Undw Authorization. 



X-wing Fighter" 

A scale reproduction of the X-wing tight¬ 
er plated py u*e Skywaiker. The B1e$X- 
wing feature! a bfow-moWed, ptostic 
luseloqe. delated plastic parts, cfe-cut 
balsa wmgs and authentic decals, Not 
only is Ihe X-wing great far display,, but If 
Utes to over 300 feetl 
Specifications: 

Length: 27.5 cm (JO.P'J; Wmg Span - 22 5 
cm (ft,PI; Dto-: 33.6 mm (14'}; 2 g 

{3.5 oz}; Engines: C6-3 


R2-D2™ 

Estes is pleased to give you rite flying ver¬ 
sion of the famou 122-pi droid Our #2-02 
b a f /5 scate model standing hne Inches 
loll Kit Inducted □ molded plastic body 
dome and tail cane, molded plasflt legs 
and a detested, seif-odheste body wrap¬ 
per. 

Specifications 

Length ;22 6 ah (?'). Dte,: 951 mm 
(370: WL 145 g (5.1 oz.) Engines: B6-2 
(first Figrti). G6-3 


Fof every good guy ihera s a bao guy 
Estes presents ihe Impend Farces TIE 
tighter 1st features nclude o highly’ 
defatted pfosic cockpii odd fuselage 
and vacuum-formed plastic energy pan¬ 
els. The Estes version requires □ special 
stabilizing recovery probe for Flight, whch 
eastfy removes for efeday 
Specifications: 

length- 137 cm (5.4‘) WtogSpan-12.7 
mm (5’), FJymg Length w/Robe: 53.2 cm 
(211 Wt • 107.4 g (10 ol): Engines C6-3 

m 






















These radio-controlled aircrafts are for the model aviation 


enthusiast who is looking tor something unique. Rocket- 
powered model aircraft require R/C experience and R/C 
gear (servos, receivers, transmitters.etc,) 


SIfiATO BLASTER™ W1W] 
EST 2090 
$69,99 


STRATO BLASTER 1 ” 

Go bofe with our next generation of racket-powerad R/C glides 1 The Slrotto Blaster™ teari/e* a blow-molded fuselage coveted 
'oom wings and cfe-cut batea part; The Strata Blaster™ (tes on ElSPs (about SOO feet) or 01WH. con converted to fly R/C with 
an .049 glow engine, ard a an enciiient slope gWsrl The Strata Blosier rM require! f?/C experience to tty. two-dxrnal (minmum) 
min or micro gear (R/C gear noi Incticted} and a 5 mm (3/It’ 1 to™ Rat (EST 2244) <y mm( 1/4'} launch rod to laitfch (The 
Estes Powe< Ftex w Launch Pad (EST 2235i is feecmmendeo) 

Sp^c nicotians: 

Wingspan: 07i an (34,51; Length £1.3 cm (321; Wing Area: 14.1 SC dm. (219 sq. it); Wt (typed); 36W54 g (13-160,); Wing 
Leading (lypCaO' 28,1 fl/sq.. dm (?5ozJsq ft,Jr Power D114* FTfrP .049 glow engine 


Engines, bunch system^ gtue, and 
Unishing supplies not inducted 
Avg.ShipWr. 500 g (20 oil 



• Converts to .049 Glow 
Power in Seconds! 


ASTRO-BLASTER' 
EST 2073 
$79.99 

um 


• “E" Engines 


ASTRO-BLASTER’" 

A new dimension n excitement tor rocket enthusiasts and R/C madder* alike. CombNig rocker boast giber technology with WC 
oerabatic capabrliVgtves a model tfiaf delivers mettfrurri flying fun' Includes a que* -c^onge adopter for 049 glow engine power 
In seconds the Asiroabster™ transoms mlo an aerobatic power shp. R/C rocket gilder, dope saamr, 349-powered sport Iter 3 -th 
i vewAlyf Features conventional quality model aircraft construction and 'eqijas two channel rode eauipmenf wfth rmi or micro 
right pock (rot included) Requires 5mm (3/161 Maxi™ rod (EST2244) or a 6rnrr [1/41 bunch iod to di/rch 
Speclfjcatlam: 

WvngspaniPU cm (361. Wr (typfcat), 397 g (34 o). Wing loading (Ivpfcofc 026 g/sq : cm (B.te,/sq it j. Power; D1 J-P. EIS-P. .049 
glow engine 











ENGINES 


OVER 35 SAFE YEARS 


Sofe. ifllBfrgenl design, precise fTwr-ufocfure ond slhct 
engmeerimg tolerances hove mode Estes rrodel rocksl 
engines Hha standard in the indusftv They Hove been proven 
consistent cate, ratable in mare than 300.000,00 launches. 

Some important features are 

• Lightweight nan-metallic raangs mode Isom specialty 
formulated paper with day nastes 

• Pre-toaded with propellant - ihe modeler does not handle 
any hcerrdws materials 


* Estes engnes comply with the codes at Ihe National fire 
Protection. Association and are certified by the National 
/ssoctelson of (tockekT¥ i 

* 3% of all Estes engines rivtaearestolta-tettedal me factory 
for reliability and adherence te performance specifications, 
ft Our standards grant met, tie erghes are rejected and 

deni make t! to market, 

* The concepT of the pre-oeembted moaet rocket engine is 
the fojTdattenaf this safe, scientific anaeducational aclwiy 



EJECTION CHARGE TO 
ACTIVATE BECOVERV SYSTEM 

COAST PKASF AND TRACKING SMOKE 
=OPELLAHT FOfl UFT-OFF 
AND ACCCLE R A THTAl 
UN022LE 


B 


6 


TOTAL IMPULSE 

Unit - Newton-seconds 
Thu etter indicates the lotal Impute range 
of the engine Tdal impulse is the total 
power the engine produces, which oa$r 
cotly indicates how much pfcpeior/ it 
contains. Total impulse is measured <n 
NewtOfnecands, One Newtomseeccid is 
the ameunf of fatd inpulse produced by 
one Newton ot thrust tot o duration of one 
second. A five Newton-second engmo 
('&’ type) could produce five tfewtens of 
thrust lor one second, tan Newtons tar t /2 
second, or any combination fhal equals 
five Newton-secpftds when muffiplied The 
chat below tfiows the possible values tar 
each engine type 


AVERAGE THRUST 

Unit = Newton 

Tnls nLmbBf tells you tte average 
terust 'he molcr delivers cbing the 
Mist pho& The acteai ihresi 
varies, and fs shown on the time- 
thrust curve (see example below). 
Tor a pantcuo engine size lets 
soya "B", theprepelanfmay be 
boned quickly. giving high thrust 
tar □ shorn time, or stowty, gvng 
tower thrust for a longer time. A 
higher average fhiust engne (B8) 
^ best Tor heavier models. while o 
lower average thrust, longer bum 
engine {B4) Is more efficient In 
smaler, igbtef models 



Wax, Thruai 


AwagaTHw! ft Thrust Duration 



Prupeltani eumoui 


TIME DELAY 

Unit=seconds 
The ttm« delay site 
nixnber of seconds 
between the end of 
the thrust pnase tpro- 
petant burned) and 
activation of the elec¬ 
tion ehaige, The time 
etefay otows the model 
to coosi to its peak atti¬ 
tude before the recov¬ 
ery system Is deployed 
The kit nstnjdtafisand 
the. catalog 1st the cur- 
rerl engine choices fas 
your model 


TYPE 

IOTA). IMPULSE 

I/2A 

0.626-1.25 

A 

1.26- 2.50 

B 

2.51- 5.00 

C 

5.01-10,00 

D 

I0.01-2C.00 

E 

20.01-C.00 

1 /£ A-D Estes mode! rocket 
engines are produced at the 
maximum level in each 

category, E engines provide 32 
NS fatd impulse. 


»■«»**«* Nr, Mbavu' tiEfe 1 h»u*i 


2.0 

time (Seconds) 


3.0 


1 1 I y^~ 

40 \ 

Ejection Charge 
Aciwaies 


£ 

WS 

P 

i 

\A 


I 





LIFTOFF! 


BM Time Thruit Profile 


iGNIfER PLUGS - Use Qnty with Estes Engines 



Smart lechnoiogyr Esies igniter plugs securely tact the jgmie* in place fw ctep-'miktote. sole ignition tyttfes metres due to 
sficcftec} igniter installalion a hung of the past, FTus. they're msctolel Cdor-cucied and f agged for easy tetentiitaohor. 
rgni-ter plugs are now included with at Estes engines. 


Engine Type 

Plug Cokv 

M 

i 

1/1A3.A3 

Oraige 

p 

H 

1 

AID 

Green 

R 


Yefew 

£ 



G 

B6.C6 

Wog&nto 

U 



L 

B8 ca 

Blue 

A 



R 



D 

dii m 

White 

E 

Bb 

Red-Onyyge 


COLOR CODING: 

Estes model racket engines haw eotar-aoded labels rhat 
indicate their oppficofHons 
Green Labef- Single stage models 
f*urpte Label- Upper stage grsnge stage, If used in very light 
mod**? 


fled Label- IT delay engines tor use in booster stage ora 
special projects only Contain nodslay 
wejxtton charge 

Btock Labet - Speed plugged engines ore for tifC giders 
Tney contain no delay or ejection charge 



REGULAR El 

MGINtS 

Prod. 

No. 

Engine 

Typer 

Prices 
3 for 

Total 

Impulse 

ta-ree.' fi vt c. J 

Tim* 

Delay 

£±1&%) 

Mqx. 

UttWt. 

oz.g 

Max. 

Thrust 

Ib./N 

Thrust 

Duration 

Initial 
Weight 
at g 

Propellant 

Weight 

at. g 

1593 

1/2A6-2" 

$4.19 

0.2B 

1.25 

2 sec. 

2-5/ 70,8 

2.88/12,8 

0.20 sec. 

0 53 

15.0 

0.Q55 

T.56 

159S 

Aa-3 

4.29 

0.56 

2.50 

3 SBC. 

4,0/113.2 

3.00/13.3 

0,32 sec. 

0.57 

16.2 

ana 

3.12 

1 1601 

B4-2 

4.49 

l / 

‘ ■ 

2 sec. 

4,0/113.2 

3.00/13.3 

1 20 sec. 

070 

198 

0.294 

8.33 

I6Q2 

BA-a 

4.49 

1.12 

5QQ 

4 sec. 

3 5/ 99 1 

3 00/13.3 

1.20 sec. 

0,74 

! 21.0 

D.294 

8,33 

1605 

B6-2 

4.49 

1.12 

5.00 

2 sec. 

4,5/127.4 

3 00/13.3 

0.83 sec, 

0,63 

193 

0.220 

6 24 

1606 

B6-4 

4.49 

1.12 

5.00 

4 sec. 

4.0/113.2 

3.00/13.3 

0-83 sec. 

1 0.7 } 

20.1 

0220 

624 

162D 

B&-5* 

4.49 

1.12 

5.00 

5 sec. 

5.0/141.5 

5. DO/22.2 

0.60 sec. 

0.68 

19.3 

0.220 

6.24 

1617 

CM' 

5.09 

2.25 

To,oo 

3 sec. 

8.0/226.4 

5,00/22.2 

2, TO sec. 

0.90 

25,5 

0.450 

12.70 

1613 

C6-3 

5.09 

2.25 ; 

10.00 

3 sec. 

4.0/113,2 

3.00/13.3 

1,70 sec. 

068 

24,9 

0.440 

1248 

1614 

C6^5 

5,09 

2.25 

10.00 

5 sec. 

4.0/113.2 

3.00/13.3 

1 70 sec. 

0,91 

25.6 

0.440 

12.48 

IJPP£*STA^£ENG 

-NIS 34 IT itn ifQQB - ^ J ’ *r v ' ‘ 14 - • fT*l>l 


1599 ; 

A8*5 

4,29 

0.56 

250 

5sec.| 

| 2.0/ 56.6 

3 00/13.3 

0.32 sec 

0.62 

17 6 

o.no 

3,12 

I6CM 

B4-6 

4 49 

1.12 

5.00 

6 sec | 

1.5/ 42.5 

3,00/13,3 

1.20 sec. 

078 

22.1 

0.294 

8.33 

1607 

B6-6 

4.49 

1.12 

500 

6s©c.| 

| 2.0/ 56.6 

3.00/13.3 

0,83 sec. 

D,7fl 

22 1 

0.220 

624 

1615 

C6-7 

5,09 

2.25 

10,00 

7 sec. 1 

! 2.5/ 70,8 

3.00/13.3 

1.70 sec. 

0.95 

26.9 

0.440 

12.48 

BOO 

STER EWGIWES fHED 

. 



1608 

B6-0 

4.49 

1,12 

5.00, 

none | 

4.0/113.2 

3.00/13,3 

0.60 sec. 

0,58 

16.4 

0.220 

624 

1616 

C6H3 

5.09 

2.25 ^ 

1000 

none | 

4.0/113.2 

3.00/13.3 

1 68 sec. 

0.60 

22.7 

0.440 

12 48 


fleeuo angtef sue t cm ff. 75 m ) tong and J 7 5 mm $.&> tn} jti tfometor. Shjp ter of eocn pocHage or sngres a qwrojomGtety i 1X2g (4 od: J 
'Sramgines nen-v jen^cart-burnrnp pran wtfh Aorpe pmpe^anr tmmhg area tor fwpn nrW wtn jtiptt ttn& duration 


































































































UNI ENGINES 

►LE STAGE ENGIf- =S igctfi laiiu 

Prod. 

No. 

Engine 

Type 

Prices 

4 for 

Total 
Impulse 
to.- ik ! N-wc! 

Time 

Delay 

dis*) 

Max. 

Lift Wt. 
Qfc/g 

Max. 

Thrust 

ib./N 

Thrust 

Duration 

Initial 

Weight 

02- Q 

Propellant 
Weight 
o i. g 

1503 

1/2A3-27 

$4.19 

0,28 

125 

2 sec 

2/ 56,6 

1.75/ 7.6 

0.36 sec. 

0.198 

5.6 

0.062 

1.75 

1507 

A3-4T 

4.29 

0.56 

2.50 

4 sec. 

2/ 56,6 

1.75/ 7.8 

0.56 sec. 

0.268 

7,6 

0.124 

3.5D 

15.1? 

A10-3T 

4 29 

0.56 

2.50 

3 sec, 

5/141.5 

3.00/13.3 

0 26 sec 

0,277 

7.9 , 

0,133 

3.7& 

UPPER STAGE ENGINE.,,.aw* 

1504 H/2A3-4T 1 A19 I 0.28 1 1.25|4 sec I 1/ 28.3 1 1.75/ 7.8 1 0.3*3sec.1 02121 6,0 10.062 1 1.75 

BOOSTER ENGINES (C D LABEL) 



1510 | AID’D? | 4,29 [ 0.56 

2.50 

none 5/141.5 | 3.00/13,3 0.26 sec | G.235 

6.7 

0,133 | 3.70 


Mim-enginei' are44 cm(I 75Inj longmd 13 7mm(0.5n}ir iJomete Shp W. c t eacfjportage of <7WTh0ngjres <s apprc&rtft&f TQ&g (7,5azj 


D' ENGINES 

SINGLE STAGE ENGIN S (G«iN iamui 


Prod. 

No. 

Engine 

Type 

Prices 
3 for 

Told 

Impulse 

lb,-tec. 1 N-iec. ! 

Time 

Delay 

(115%) 

Max, 

Uft wt, 

QZ./tJ 

Max, 

Thrust 

Ib./N 

Thrust 

Duration 

Initial 
Weight 
oz. g 

Propellant 
Weight 
oz. g 

1666 

D12’3 

$7.79 

4.48 

20,00 

3 sec. 

14/396.2 

6,4/28.5 

170 sec, 

1.49 

42.2 

0.679 

£4,93 

1667 

D12-5 

7.79 

4 48 

20,00 

5 sec. 

10/283,0 

6.4/28.5 

1.70 sec. 

1.52 

43 1 

0.879: 

24.93 

UPPER STAGE ENGINE (pukpu iabeu 


1668 I D12-7 1 7.79 

4 4fi| 20.00 37 sec I 3/226.4 ] 6.4/28,5 


1,55 f 44,0 Q.B79| 24.93 

BOOSTER ENGINES no label) 

mmmm 

665 | D12-0 1 7.79 | 4.481 20,001 none \ 14/396.2 1 6.4/28,5 I 1.70 sec. 1 1 44 I 40,9 1 0.8791 24.93 

PLUGGED ENGINES tor use with P.C rocket gliders {BLACK LABEL) 

1669 Dll-P 7,79 448 

20,001 none 

T 6/453.1 6.2/27.6 

1.82 sec. 

1.55 44.0 0.879 24.93 

D ' eng,rm are 1 cm (7.75 hj isog God 74 mm (0 P4S in ) dameter. Shp Wr or eoth parttipe cf 'D' engres s oppo/rmateV .'AJ g J eu; 

E’ ENGINES 

SINGLE STAGE ENGIN 5 rc,enn until 

Prod. 

No, 

Engine 

Type 

Prices 

2 ror 

Total 

Impulse 

lb,-tec. 1 N-iec. 1 

Time 

Delay 

(±15%) 

Max. 

Lifl Wt. 

erz./g 

Max. 

Thrust 

fti./N 

Thrust 

Duration 

Initial 

Weight 

oz g 

Propellant 

Weight 

OZ. g 

1680 

El 5-4 

S&.19 

7.14 

32,00 

4 sec. 

14/397 

4,5/20.5 ; 

2.60 sec, 

200 

56.6 

1,25 

35.5 

1662 , 

£15-6 ; 

B,19 

7.14 

32.00 

6 sec. 

11/312 

: 4,5/20,5 

2.60 sec, 

2,02 

57.3 

1.25 

35.5 

1684 

El 5*8 

a.19 

7 14 

32.00. 

0 sec. 

9/255 

’ 4.5/20.5 

2,60 sec, 

2,05 

58.0 

1.25 

35.5 

PLUGGED ENGINES for use with R/C rocket gliders {BLACK LABEL) 


16B6 | E15-P | a, 19 7,59 34,00 none 15/425 

45/20.5 2.60 sec. 2.12 

60.0 

1.31 | 37.2 


'£' engraw are 39cm 5.in ■. long and JU rrvn (Q G45 m i m ; ^. f , \i/r c *eacnpOciagB of "r'enghej ft aqpnawnatey TflQs i7;l w > 


Complete insmjcTton&. Igniters and iQmier plugs ore Included with each package of Estes modal rocket englrtes. 
1 Pound-seconds (figures shown, ore optimum? 

3 Newton-seconds' (Figures shown or© optimum) 

' A Newion Is the mBosLirBfranl of force esquired to move one 
kilogram of mass one meter per second per second- 1 
■Newlon * 0,2246 pounds 


ESTES MODEL ROCKET ENGINES 
HAVE BEEN PROVEN CONSISTENT 
AND RELIABLE IN MORE THAN 
300.000.000 LAUNCHESI 


ACCESSORIES 




BLAST-OFF 1 * FLIGHT PACK 
ESI 1672 
$31 99 


BLASTOFF" FLIGHT PACK 

e-'W assortment of engines tenures 24 of our most popular engines 
hdudad In the flight pock ore 30 igniters plus □ pockoge of recovery 
wadding ■ on duisiondng decri 1 The engines incturie sis each of toe Afl-3, 
06-4. C6-h and Cb-7 [upper stage engines, but afeo Ided tor ightwetghi 
sirgle stage toCKfcts) engines. Includes 24 igniter plugs tool 
SrypWI.679otl lb.flea) 


RECOVERY WADDING 

Fiome resistant recovery wooding protects you recovery system from 
hot gases at ejector fa ensue reliable deployment. Handy package 
confers lb squares - enough for about 2b flights Instructions for use 
are printed on the package 
Ship Wfl 70 0(6 oz) 


RECOVERY 
WADDING 
EST 2274 
$2.69 


IGNITERS 
EST 2301 
$2.69 


IGNITERS 

Dependabe, easy-to-use Eites igniters In a 
oooveni&nt SK-pack. its atooys o good idea 
to keep a few pares aroundi Used wth our 
new igniter plugs, (he safest and most 
reliable ignition system available. 

ShfcWt 26 g f 1 02 ] 













































































































POWER PLEX" LAUNCH PAD 

De&gned Hoc our tag Pro ^ Series model!. 
Hhis versatile crtd luggad pod con hqndte 
ony aze model rocket since it Accepts 3 
mm JV81 5 mm pttflf ond 6 mm (1 ;J“] 
launch rods Ultra-woe 102 cm [40*) fool- 
prim phis feet foot may be Staked down 
ensure positive slabdutv Easy trajectory 
adjustment up to 30" from vertical in ony 
direchon. Fokfcup for convenient transport 
and storage. 6 mm (1 til s 122 
cm. (451 fwo-pteca tauneh rod, 
stanless steel btasl aeflectof 
ond standoff ficluctea 


* Audio and visual conhrxify indication 

* LED voltage readout 

» Super safe two-button launch Jystem plus safety 
key 

* Buft-ii igniter storage compartmenl 

* Comes with 914 cm [3D f eef| of heavy gjty launch 
cctote; winding oto slqrqge spool; ond dp-whip 
duster igniter connector 

■ Uses eng or two 6 cell ?.2voft hcfcby NiGod Pottery 
pads tar power (not included - available at your 
iccot nobby dealer] 

* The launch controller far all you model rocket 
launches 


COMMAND CONTROL 11 " 

This is if ■ utimate launch controller! Take com¬ 
mend of your nert larch. With NiOod Patterns and 
tiecwy-duty birch cabte toe Commona ControT 
con pour out enough curr&nr to ignite three & 
fou-sngne clurteis as fart as you can push, Ihe 
buttoni Loaded with safely features and butt ta lest 


COMMAND CONTROL* 
LAUNCH CONTROLLER 
ESI 2234 
$42.79 


POWER PLEX" LAUNCH PAD 

EST 2235 

$69.49 


* 


E2 1tt LAUNCH CONTROLLER 
EST 2236 
$26.79 



E2 U LAUNCH CONTROLLER 

A two-frted approach to launch rocket* Once the 
safety key u Inserted, you get a red flashing visual and 
q beep.ng audio confirmation of oontlnuty The left 
button gets pushed to initiate or arm the E2 ,H and tnen 
keeping the fell button pushed she right button rs 
pcfihad to launch - Ihe high-tech yetsimpleapprooch 
tamoiimum launch safety. TheEJ" prawdesplaniyof 
power far many bunches with four XT cells or one 7.2 
votf R/C car-!ype baltey (batteries not included] There 
ts also Ouiil-ln storage for the five meter [ 15 fees? igniter 
teods Do nor use for clustering • use ihe Command 
ControT [EST 2Z34] 


• A New 
Level of 
SafetyI 


TRANSROC If* 
ROCKET LOCATOR 


• Now You Can Find Your Rocket or Anything Else Too! 



TRANSROC II™ 

Recovery* easy wrth this compact, fcghlweightsonie tracking and tearing system for model rockets Thaw-boom unit fits ihqny 0T-2O 
see rocketor torger ondemits o strong boater lone. The direction and frequency wmittve hand-held receiver will pinpoint Ihe sending 
unit atup to 1 S3 meters [600 feet) Tqnge. includes headset uiU magnetic compass, Requires one 9volt and one 6 volt (type 2CU1/3N] 
battery - not included. ——- 















ELECTRON BEAM" LAUNCH CONTROLLER 

The nerve center of my model rooter teurch h fajnd in a safe etedncalfy 
oonlrolled fcxjftch system JT pLtJs you in control! You deads when to proceed 
isflti coLTJdciwi and tfloff Of where you new to put your launch an hold 
The Electron Beam«feature! 518 meters fl 7 feet] of bunch wire with Tncrtncllps 
ror easy ignitor hookup, a safety key to comptott toe efectricaf cscud, a 
continuity light to tell you that you hove a compete cucuitond a bunch push 
button to commence yourtounch Tie tauich controller lib easily in your hand, 
has o snap-open battery comparfmen! and self-odhesWe deeak Requires A 
AA alkaline batteries. not included. Use onty with Esto* ignited (EST230-1J Use only 
■cur Commend Control!" [EST 233^; system for clustering engine 
Specifications 

Length.: 17. f cm Wfidtti: 38 mm fU$ Depth 318 mm (1.251, Ship Wt, 
266gfSot] 


ELECTRON BEAM® LAUNCH 

CONTROLLER 

EST 2220 

$20.39 * 


ELECTRON 

BEAM*/ 

PORTA- 

PAD® II 

COMBO 

EST 2218 

$28.39 


PORTA*PAD® II 
LAUNCH PAD 
ESI 2215 
$16.99 


PORTA-PAD? || LAUNCH PAD 

Ito perfect launch pod for small to medlum-slaxt lockets [modete that 
weigh 500 9 (\ to] or toss] The bright easy-to-see Ftorto-Pod' II features 
eaw setup ana quick takedown, stable design and an easy - no toots 
required - life adjustment {connotbe tied mare than Jf tom vaiticaQ 
for dr dlrfidtan 
The Mo-Pod* II ofag inctodes 

* A steel blast deflector pterte with sturdy standoff ottochmanl 
that is screwed onto the plate 

* A twopiece. 3 mm [l/B 1 ] dia... 81 cm {321 long launch 
tad. The Pcda-Md' II can d$o occoimodafe the 
optional (not included] 5 mm {3/1 *1 dto Mori - 


I Rbd [rcquraf tor mast "TX-powered 
rockets], ll you require a system that has a mm 

*' Jr {Wl dia. rod, then ptegtse see our Power Flat' 
jr^ launch pod [iST 2235). 

Jr * A ke Y ond launch rod cqp toot Ms the Etedron 
r Beam* and t2'“ Launch Controller is Inctodgd. 
tfrlp W.: 680 g {24 OLl 


5 mm (3/16") Dia. Two-Piece Maxi 1 " Rod 

Ship W: M0g (II oz) EST 3344 SSW 

3 mm (1/8") Dia. Two-Piece Launch Rod 

Ship wt 1 70 g (ft ct) EST 2243 $4.79 

Launch Rod Safety Cop with Safety Key 

M not lit the Command Control™) 

Ship Wt. 313 fl 14 02.) EST 2205 $1,W 


Micro-Clips (2 per package) 

Ship Wt. ZB fl (1 oz.) ESS 2147 Jit? 

Blast Deflector Plate with Standoff 

9ilf>M.142g(5az.) EST2Z41 $3.1? 




Makes 

Rocket 

Building . 

Easy! Ne^ ! 


ROCKET BUILDER'S 
MARKING GUIDE™ 
EST2227 
$4.99 


JECALS 


DECAL PACKS 
EST2995,2996,2997 
$1.99 EACH 

f 


New 


POCm BUILDER’S MARKING GUIDE- 

This hr-tech plastic fool ;gt is indispensable for both toe experienced 
and rookie modeler, The Rocket Builder* Waking Glide mokes if 
easy to mork Are (tome fins ai 120' opor. and tour fins of 9CT apart) 
and launch lug placement on cfrnosl any Estes body kibe, The tod 
set also includes a mitt-faceted angled niter, It cor measure Cinch¬ 
es and metric), has o specks penal hade* to mark tube drcumfei- 
ence ard a fir-gluing ]fg for fins {up to 3 mm thick) The angle » toe 
idea tcoi to mark fin and launch lug Ires down any body tube. A 
special slide mechanism holds toe tube in place There's no end to 
what if con dor 

includes: Two ‘stocked dtete' for fin and lounch lug rrarttlng One 
tor fiT-5.0T-5O. and flT-60 rubes and the other fits BT*2CL5T-&5. ond 
BT-W tubes; angled n/er. deeds, and complete instructions 


DECAL PACKS 

Apply these bddty colored, graphical-designed decas any- 
where-Estes rockets, model cars, airplanes, notebooks. skate- 
boards-yau name fii 

Assortment One has water transferable oody lube wapcfaunds 
[E5T2W5) 

Assortment Two features 'water tiansferabte decals with tt.S, flogs 
mUltay ‘ to end Bars' letter and numbers, palrlolle symbol 

mm>) 

Assarfment Three includes self-adhesive chrome foil deeds wrfh 
hatches., cocfcprfs, card fin and body tube deeorerttare {1ST 2W?) 





























DESIGNER'S SPECIAL 1 

EST1463 

$39,59 


DESIGNER'S SPECIAL 1 *' 

Turn your irrtqgjnotion into reality) This ccmpnshenswe parts cusoctnienr contains 
everything you need to build up to eigne roefcete of you awn cfesign Over 7§ 
pieces at excellent K&ing£ 

Ship Wi 0,91 kg [2 to] 


BoaY Tubti l BT-5, l ST-iO 2 BT-KL 1 fl-55. i ST-Wi Hu Ccnfc 1 
#*£. 1 BMC-5S. 19NC-2H. > flNC-JCB, 1 BhC 1 BNC-SOYfe 
I IVC-55AC. 1 BAC-60M& Fw Me*** ? Bf5-2D 2 J 6FS4C, 
PaacbL&t 3 WJfc 1 W-lfi 1 FIT-24 toXXrtrt Eojpnml 3 Sfocfc 
Con* 3 run fl.r?> [Iff} 1 Short ConJJ mm; b~)j 91 cm 

[3*} 1 Brack (tt* 1 Stwnw M«wW 

I5mni 1,1 pD} fiicwEff*. Mfloeturacui 3TntfiW EUorti 

l»W& J Homo 3 Hotels! p-2l, 1 Fnj*. 
WOLrtl pr-HBOl. 1 Mtxfn £H 3040], 1 hto^u (no [Ml-Xn. 1 
AbwSort: [Nfl-Ml. 1 Stag* CcxjdWt [/T-MCL 1 £$«*» 

I'JTtOC] iMaAdbpftl(ruaOttU 1 MiliPiiipgw lAjpw Adopt Bf 
SpI {IA-1J, 12 loLrefiLu* ■ 4$rti (TVI 1 At™ Bow etMwM 

RocksHy 1 fir, Bottem Sh*elNe 1 . \ to M*n Jh«i to 3 


EMERGENCY REPAIR KIT 

EST 2233 

$6.79 


FIN ALIGNMENT GUIDE 

EST 2231 
$17.69 


EMERGENCY REPAIR KIT 

Tack this away in year range box and you’’ have many of the 
things you need to field-repw your moefef focicets The rectos- 
able pouch contains these Items; 

Sandpaper Urwasd Sorely Key 

Screw Eyes Recovery Wadding 

White Glue 30 cm (12 p ) Parachute 

Shock Cortf Mounts 366 mm {144 - ) Shroud Line 

Tape Pngs Launch Lugs 

Launch Rod Safely Cap 3 mm (W) & 6 mm (1/41 
Micro-Cups Elastic Shock Cords 


FIN ALIGNMENT GUIDE 

This i-cehJ toot wil allow you to position and glue 2 mm (3/32 T ) and 
3 mm OB’) ihick dm qubtly and easily. Designed to fit booty tubes 
up to a BT-101, three or tour-finned designs, aligning she ftns at W 
or 120’ to each other. Assembles easily with dip-together plastic 
ports. Adjusts qutcktywrthpfcuflctto position dips. 

Ship Wt.. I35Sg{3te.) 


Strip Wt 3ft gtSrc.j 


PARTS 


SHROUD LINES 
PAYLOAD 


TAPE RING 


PARACHUTE TU6E 


FIN STOCK 



BODYTUBE 

PARTS OF A MODEL ROCKET shkkmrd 

ENGINE MOUNT ASSEMBLIES 

Muds! fOdti! tens an consfructsd af hghiwe^grir criUSnaLs such w tefca topc. papei iiAea and fUasirc n shewn m Wifi diagram Nearly *r mMriwg EsJm farts 
ha«e Ste same senes (fesenpleri ftjmtw arc are jniBrchungaWe For inflsm«. a body luise BT-20 will mate wih a balsa nqise mho &Nt>20B A balsa adapter 
TA-2060 will odstf a BTT-2a in a GTfiO. An AFt‘2D50 will carver a BTM *i ■ BT-5Q, Wtw □ntenno parti, u» borh Ik product numt»r awl Iht descnflOon 


BODY TUBES; spmi 

wound paper Use slags 
couplers Jo connect tubes 
erf the same dfametef. Us 
balsa adopter* to Iroml- 
km from on* tube ate to 



PYOd- 

No. 

Description 

Pricp 

Each 

length 

In. /cm 

Inside Did 
kn,/mm 

Outside Dia, 
In./mm 

Wall Thict! 
lfi./mm 

Wslghl roj./gj 

N#T Ship 

303Q2 

BT-5 

$2.32 

13.D/45.7 

Q.SlBylSS 

0,544/ 13,8 

.013/33 

0710/ 6.2 

11/312 

30316 

BT'20 

2,70 

10.0/457 

0-710/18.0 

0,736/ T8.7 

013/J3 

0,2*9/ 67 

11/312 

30352 

0T-5O 

2.70 

18.0/457 

0950/24 1 

0976/ 74 8 

.013/33 

0.379/107 

11/312 

30382 

BT-56 

3.0 B 

18 0/45.7 

t 263/ 526 

1 325/ 337 

.021/53 

0,672/19 1 

11/312 

30306 

er^aa 

3.3S 

16.0/45.7 

1 595/40 5 

1637/ 41.6 

021/53 

0 ^760/27 2 

11/312 

30424 

BT-70 

2,07 

17.5/44 5 

2,150/55 4 

2 217/ 563 

021/ 53 

1200/36 9 

14/397 

30433 

Bt-60KD 

1,90 

147/36 1 

2.5BB/65 D 

2 600 y 66 0 

.021/53 

0.637/18.1 

11/312 

30449 

BT-1Q1SV 

6,42 

24 7/62-7 

3,696/W.O 

3.930/ 1QQ.0 

.021/ 53 

3073/SI 4 

16/454 


NOSE CONES: Please note toots ®NC b a balsa rose conewhile 
PNC reten to q ptostlc nose cane 



Shap« 

No 

Piod, 

No 

Description 

BNC^Bolso 

PNC=Plasfc 

Price 

Each 

Average 

Dimensions (in,/mm) 

I 2 3 

Ship, 

Wt. 

(M./g) 

Wt. 

foz, 

/g) 


1 

2 

3 

4 

70216 

70212 
70214 

70213 

BNC-5V 

BNC-5E 

&NC-5S 

BMC-5W 

$2.36 

2.36 

2.36 

2.70 

0750/ 19.T 
1.375/ .34 9 
1-500/ 38 1 
2.300/ 71 1 

□.544/13 8 
□.544/13 8 
0.544/13J 
□.544/13 8 

0.250/ 6.4 
0.250/ 0 4 

□ 250/ 6.4 

□ 250/ 64 

0,013/ 0 4 
0.020/ D.6 
□-□TA/ □ & 
□.039/ It 

V 28 

V 28 

V 28 
2/ 57 

at. 

5 

6 

7 

3 

70230 

70240 
70226 

70241 

8WC’W» 

BJMC-2W 

fiNC-20AM 

BNC-2CW 

$2.56 

2.7D 

2,62 

249 

1 700/ 43 2 

2 750/ 69.9 

2 000/ 50 9 

0.050/ 24 1 

0,736/18 7 
0.736/18 7 
0.736/18 7 

0 736/18 7 

0.500/12 7 
0 500/12-7 
0.500/12.7 

0 50Q/I2 7 

□.050/ I 4 
□.070/ 20 
0.060/ T 7 

□ 020/ 0 6 

?/ 28 
2/ 57 
2/ 57 

1/ 28 

itfa 

9 

to 

10 
11 

12 

70256 

70262 

7L02B 

71001 

70266 

BNC-50J 

BNC-50K 

PNC-50KA 

PNC5QSP 

BNC-5DV 

$2.70 

2.95 

2.39 

354 

354 

L37Q/ 34.0 
2750/ 69.0 
2.715/ 69.5 
4.720/119.0 

4.150/110 5 

0.976/2 AJ 
0.076/24J 
0 9/6/24 ? 

0 976/24,7 

0 076/24,7 

0 500/12-7 
0500/12.7 
0750/19,1 
0.50O/12 7 

0500/12.7 

0.080/ 23 
0130/ 37 
0.130/ 3.7 
0750/ 7.1 

0.160/ 4 5 

4/m 

4/113 

4/113 

6/170 

6/170 


13 

14 

71070 

71G3B 

PNC-&5AC 

PNC-55D 

$4.13 

4.13 

5,403/137.2 
3.750/ 9SJL 

1 325/33 J 
1,325/33.7 

0.500/12.7 

0750/19,1 

0,320/ 9.1 
0.360/102 

6/ 1 70 
4/TT3 | 

v y 

15 

16 

71Q2B 

71Q43 

; PNC-60WS 
i PNC-60AH 

$3,62 

&.19 

2 500/ 63 & 
6.7S0/17U 

1637/41 6 

1 637/41 6 

0750/T9.1 
O.flOQ/20.3 

0,390/11 1 
1.000/28 4 

4/113 

6/170 

17 f|TS> 

17 

70300 

BNC-70AJ 

$5,76 

4.440/til 3 

2-217/56.3 

0,750/19-1 

0.850/24 1 

6/170 

c 

18 

19 

71035 

72000 

pmc-bok 

PNC-flOBB 

$5,36 

5.36 

8. 150/207 0 

4 000/lDl fl 

2.600/66 0 
2.600/66-0 

1000/25 4 

1 750/44 5 

t 680/47.6 

1 180/33.5 

8/227 

8/Z27 















































FIN STOCK: fop 

quality txfeo sheeting 
for making fins. fte- 
memberthaf Che 
fading edge of Hie 
tlnneeastobeparafl- 
iel to the groin o< the 
wood. 


Prod. 


Price 

Dimensions 

Weight Jo oz./g 


No, 

Description 

3 for 

(in./mm) 

Nel 

Ship. 

Major Use 

321D2 

&FS-2Q 

$2.33 

0 06:3y.3x 9/ 1.6x76-2x226,6 

0-13/3.7 

4/113 

High Performance 

3210b 

0FS-2OL 

2.65 

0 063x3x15/ 1.6jr76.2k3M.6 

0,17/4.3 

6/170 

High Performance 

32103 

BFS-30 

2.39 

0.094x3*' <?/ 2.4x76.2x226.6 

0,15/4.3 

4/113 

SpodModeTs 

32110 

3FS-30L 

2,70 

0.094X3^12/ 2,4X76.2x304.6 

0.20/57 

6/170 

Sport Models 

32116 

0F5-4Q 

246 

0-125x3k 9/3.2x76.2x223.6 

0.20/5.7 

4/113 

Cluster Rockets 

321TS 

6F5-40L 

270 

0 125x3x12/ 3.2*76.2*304.3 

0.27/7,5 

6/170 

Glider Winps 


ENGINE MOUNTS: The* 

high performance engine mount 
toft are great far all your oftjnoi 
design! AB engine mount kite are 
easy to assemble, nave detailed 
inslfijdionsdnd bgniweigh! eonnpo- 
rents. The EM-520 is great tor a qutcfc 
ehcnge conversion foe flying mini- 
engines in lightweight regutarare 
engine sockets end the EM-2050 k 
perfect for using regular-sse en¬ 
gines m fightwef^hl TT rockets 
Check engine charts to Inure that 
maulmum liftoff weights are noi 
exceeded. Avg.Shlp Wl. 141 J5g [5 
<hl] 


Engine Type 

Prodl. 

No. 

Description 

Price 

m 

Net 

Weight 

oz./g 

For Regular 

Engines-A, B, St C 
type, 0.69 rt x2.75“ 

3150 

3151 

3152 

EH-2050 

EH-2055 

EH-2060 

$2.63 

2.63 

2.63 

BF-50 

BT-55 

BT-60 

0,10/2.8 
0.T4/4.D 
□,17/4.8 

For *T H Mini' 

Engines. S' x 1.75" 

3153 

EM-520 

$2 56 

BT-20 

0.09/2.6 

Spedat Purpose 

Quick-Change 
Conversion 
Mount-from *O* 
Engines TO Regular 

Engines 

3154 

EM-2050 

$2.70 

BT-50 

0,19/5.4 

For “D" type 

Engines. 0,945' k 
275“ 

3156 j 

EM-2055/60 

$3,49 

BT-55 

or 

BT-60 

0.30/8,5 


ENGINE BLOCKS: Fits iiside a BT-20 engine or body tube. 

Use with or without an engine hpoktoareato a thrust bedhead, 
Description -1^20* Wl. 03 g [DOT? o.J. Ship Wl 2B g (1 ci) 
EST 3131 SI !T 

ENGINE HOLDER: Flat steel sprtog wtfh on easy-tCKise 
design ailewj an engine to be easily inserted, removed, ana' 
securety heW In an erg me kibe. 3 pc package, 5h*p Wt. 28 g 
(<«■) 

For regd^ and Ti" engines 

EST 3140 U01 

For mini-engines 

EST 3142 $242 

MULII-PURPOSE RING SET: This set has 20 total rings 

for centering and mounting EP5 in BT-30r BT-5 and 8T-2Q in 8T 50; 
and BT-5, BT-20 and BF5Q in BT-60. Aka includes three urwerwl 
adaptor tfirouds with instrudmni This set is great tqr Ihtf special 
design. Ship Wl. 57 g (2 oz.) 

EST J35Q13 $242 


CENTERING RINGS - AR-2050: w-c^ong 

gfifitenng rings toot center a BT-2Q lube to a BT-50 tube Perfect 
forcustom engine mounts We<gh1 per pew Is 8.1 g p.285 oz] 10 
per package. Ship Wl. 57 g (2 oz.] 

£ST 31TMI $3()j 

CENTERING RINGS - AR-5G55: sura-*^ 

centering rings That center a 81-50 tube a a flT-56. Perfect tor ‘D‘ 
engine mourn Wl, 1 0 g (DjQ 62 (K.J 4 per Dockage. Ship Wl, 57 
0P«] 

EST 3102 $25* 


RING ADAPTERS: These card rings wilt center and mount 
a ST-20 tube Into the given outer tube. Ship Wl, 57 g (2 si] 

Product outer No, per Price pet 

Number Dsscrtpltoii Tube Package Package 


EST 31 TO &A-2G5Q 

EST 3111 RA-2065 

EST 3113 RA-2060 


FF-50 

20 

S23A 

BT'56 

ID 

243 

ST-60 

10 

2.5* 


BALSA ADAPTER; smooit* 

taper from one size body to 
another. Great for payload cap¬ 
sules, parachute compartments of 
creating unque footing rackets. 
Can be hofcwed out for ejection 
gas passage. Both ends cm all adap 
fea have at least U mm [Iff] 
mating surface 


Prod. 

Na. 

Descrtplion 

Price 

Each 

Motes 

Tubes 

Length 

in./mm 

Taper Len. 
In./mm 

Weight in oz./g 
Net Ship. 

700Q2 

T*Sfi0 

$2&6 

BIS 

to BT-20 

1.fi/44 5 

0.B/T9 1 

0 04/ 1 13 

1/ 26 

?G£X4 

TA-65D 

2.70 

BT'5 

to B-T-50 

2,2/55.9 

1.0/25.4 

0 06/ t 70 

4/113 

?(XXto 

TA-2050 

2 36 

BT-20 

to 07-50 

3 0/7 6J2 

20/50,8 

0-15/ 4,25 

4/113 

7001D 

TA-20&5 

2I¥ 

BT-20 

to BT’SS 

25/63-5 

16/18 1 

0.22/ 6.24 

4/1 13 

7005? 

IA-2D&0 

4,13 

BT-20 

to Erf-60 

3,0/762 

2.0/50.8 

0.20/ 5.67 

4/113 

7QO!4 

IA-2053 

4.13 

BT-50 

to 01-55 

2.0/50.B 

1 0/25.4 

0.60/17.01 

4/113 

70016 

TA-&060 

4.92 

BT-50 

to BT-M 

,3.0/76-2 

20/508 

0,23/ 6.52 

4/113, 

70027 

TA-&560 

S.06 

BT-55 

toBT-60 

2.2/559 

t 0/55.4 

025/ 7 09 

4/113 

70034 

TA-607D 

4.67 

Bl-60 

to 87-70 

2.7/666 

T 5/38.1 

0-65/1 M3 

4/113 


We reserve the right to change packaging content* and quantities 


PARACHUTE KITS 

These two-color paraehufesgive maximum visibility and are 
very durable.. Ughhwetgnt ana easily folded. Each puochute 
Hit comes with 'chute material. lope rings and shroud lines. 
The 5o!ar TU Chute comes to o «tver-coaled plastic with red 
and block markings - great tor those fuiuifcllc models. Each 
wesghs less than 0.5 g (0.3 oz.) 

Snip Wt. 57 g (2 oz ) 


Product 

Number 

Description 

Parachute 
Diameter (cm/in.) 

Price 

Each 

2m 

m 2 

30/12 

$2.89 

2267 

PK-ifi 

45/13 

$119 

2271 

PIC-24 

61/24 

$3-19 

2272 

PK-1B 

(Seta Chute™) 

45/18 

$3.19 


SHOCK CORDS: Strang, tong-tasting elastic shack cords. 
Specify width and length when ordering Ship Wt 26 g (1 oz] 3 
mm [1/8') wide, 45 an (18 P ) long, Net Wl 1 t g (0.039 oz.) 

1ST 2274 $U9 

6 mm {1 /4 1 ] wide, TO cm (36' > long. Net Wl 22 g (0.078 czj 
1ST 3B342 H57 

6 mm (1/47) wide. 45 cm (in tong. Net Wt. 2.2 g (0.078 oz) 

EST 2277 $1,52 

TAPE RINGS: Fasten shroud lines to plastic parachutes or 
slreame*3 with these 19 mm W) diameter wHo adhesive 
vtoyf pressure sensitive tape rings, to sheets of 4 nogs £4 sheets 
per package), Shp Wl, 26 g{ I oz) 

EST 2294 $2^4 

TAPE STRIPS: lhese strips have high strength ond ore ded 
for fastening shroud nes. Dimensions of each slip are 1 4 mm 
(1 14') t T9.1 mm (3/0 1 2 strips per sheer!, 6 sheets per pock 
age. Wp Wl 28g(loz.) 

EST 34412 $2,52 

STREAMER MATERIAL: Bright orange, Ikmefesstant 
crepe paper mak© great high performing streamers. Comes 
in 229 cm. (7-1 /2 foot} lengths - enough for two 1o eight stream¬ 
ers. Specify size when ordering Ship Wt. 26 g [ 1 oz.) 

25,4 mm wide [1 1, Net Wt. 17 g (0,092 oz.) 

EST 234! $4,07 

£0 6 mm wide (2T Net Wt. 5,2 g fill 84 oi) 

mm H4(i 

SNAP SW[VELS: Aflowsfor qiick.changesbetween recov¬ 
ery system, It also reduces the tangling in parachutes These 
swrivets ere 25.4 mm (1') long and come 12 to a package. Nss 
Wl, 0.3 g (0.01 oz) Shp Wt, 20 g {1ati 
IS? 2292 $3.00 



SHROUD LINES: Strong Shroud line card fw your custom 
paoeftta Comes in a 54 mete (210 foot) spool ShtpWt. 143 
gt&azj 

EST 2340 $2.34 

SCREW EYES: Attach your shock coraond recovery w 

terns to baha nose co«m nose blocks and adapters v^th 
these screw eyes, Specify size when ordering [6 per package) 
Ship Wt 23 g (I oz,) 

LARGE perfect f« BT-55 and above. 25.4 rm(l') long, 

Wt 1 1 gfOW cn) 

EST 2230 $233 

SMALL EYE, great Tor BT-20 and above. 191 im (3 14') d^ig. 

Wt. DflgMaz) 

EST 2279 $110 

EXTRA SMALL EYE. for 9T-5ana BT-20,15 TO mm (5/B'J tong. 

Wt 0,3 g©,01 or) 

EST 2261 $1.78 

DOWELS: Extro strong, lightweight s^Wfed mopte doweb B 
par package. Specify si£e wtfen ordering Ship Wt 142 g (5 et) 
3mm[f/B")k45cm(10'] 

E5T3ITO $2.03 

2 mm (1/121»30 cm (12') 

EST 3191 $2.03 

LAUNCH LUGS: Hg^tiipr^fh tarnlnnr-ad lugts v^th bi myfcar 

ptoriic core for dLfObity end o poper outer loyer for easy ^ung 

Product No. pei Price per 

Number iarglh Package Package 

For 3 mm (1/SI rods. 

EST 2321 31S mm (1251 12 $2.45 

EST 2322 60.3 mm QW) 10 $2J9 

Far 5 mm (3715") rods - Mairi tw lilcxls 
fST 2328 5G.6mmC2.0Q-) 4 $2,36 


STAGE COURERS: Use for 

multi-ilogtog. Jotong body tubes, 
maktog engtoe mounts, efc Also 
makes perfect guides far cutting 
body tubes. Ship Wl for oil is 09 
g (0.3 oi.) each. 


PTEXt. 

No, 

Descrtplton 

Prtoe 

Each 

OuMd* Dio. 
In./mm 

Inside Dto- 
ir\/mm 

Length 

ln,/rnm 

Fits 

Avg Wt 

O7-/3 

30252 

30254 

30260 

30262 

30246 

30270 

30294 

3QZBO 

JT-5C 

JT-20C 

JT-SQC 

JT-55C 

JT-60C 

JT-7QA 

JT-80C 

JT-1D1SV 

$1.57 

1^7 

1nS7 

1.57 

1.57 
2-36 
2.36 
2.36 

0.51/13.0 
0.71/18.0 
a.95/24.1 

1 28/ 32,5 
1.59/40,4 

2 16/55 2 
2.56/65.1 

3.39/98.8 

0.46/11.4 

0 45/16.5 
0.92/234 
125/35,8 
1.55/40,4 

2 12/53,7 

2 50/63.6 

3 85/97 7 

0,75/19.1 

0 75/191 
1.00/25.4 

1 30/33,0 

1 50/38 1 

1 25/31 fl 

1 00/25.4 

1 3B/34.9 

BT-5 

BT-20 

0T-6O 

DT-66 

BT-iO 

BT-70 

01-80 

BMD1 

0 02,0 6 
0.03/0.8 
0.05/! 5 
009/25 
0.12/3 5 
0.14/40 

0 10/2 v 

0 T8/5.2 


NOSE BLOCKS: Use nose 

btocto to partition off payload 
secta or anywhere else o»fid 
bJkheoa Is required 


Prod. No. 

Deictiptlon 

Price 

Each 

Ouii.de Dio. 
<ln./mmj 

Length 

File 

Welghl CML/g> 
No) Ship. 

70T52 

70158 

MB-20 

NB-50 

$1,72 

1 93 

0.7I/F6 0 

D.95/2A | 

P 75/19.1 
i. DO/25,4 

BT 20 
01-40 

p 0 014/3.97 
0.040/1.13 

1/ 28 
4/113 


































































EDUCATIONAL , 
MATERIALS 

ROCKETRY SCIENCE KIT 



A complete model locked ouffli wtth o detailed protect manual, the step-by-step program 
demonstrcrles basic scientific principles and teaches proper experimental procedures. Reded 
for school projects, science fairs and exhibits. 


ROCKETRY SCIENCE KIT 

EST 0900 

$36.39 


**yi ii4 iw mj i nyi n»i mvjii ii, ip lui i iDiauas ii ip iiryy^i ty 

lock m the reading Desptay^ you rocker* height 
dredty in meters ond devdtanangteinctegteeiA 
metes*to-feet conversion tobte Is included. Use two 


PHANTOM : 
EST 1207 
$7,29 


ALTfTRAK 1 " 
EST 2232 
$16.99 




tar eweti greater accuracy 


ID(A; Compere the Jesuit* te predictions made wttt* 
ouAetotrek" software 
Ship Wl, 426g(15oi.} 


PHANTOM 1 " 


This model rodket wilt never leave the ground, A rraci-ftying model that is great tor 
demonstrations. science fain and eshibts. The dear pferita body tube, nose cone and 
fin unitdkwyou tosee the recovery parachute, engine mounl and a static eutawayC6 S, 
Specifications: 

Length 32 cm [lid'J: Dta.: 24.0 mm (0,976*): Wl.: g (1^6 at) 


PUBLICATIONS 

MODEL ROCKET NEWS MAGAZINE 

PfovHiiKs Hcrtictes C5t intiefasT, t«dhnical tips. infcnwironal^nBwprDd- 
udi.ipeQdoitetj. ond much mam AvaktofetaE^ member* ind 
through kca retafen 

* MODEL ROCKETRY TECHNICAL MANUAL * 

Handy gude for contftuctal and light of model cckeli Fpt co "laotch 
CMsdng'. bunch system, hacking, [Togbg. booir-ciiden. end mas. 

^ZllffllptaedtEavfedi W 

ALPHA BOOK OF MODEL ROCKETRY 

An InfomqteetooklorbefliinKSpn motto mdalry JJpaaet 

ESfiJSS $5.20 

THE LAWS OF MOTION AND MODEL ROCKETRY 

The three taws of motion ora eicj^md n ijvfentood terms. Single 

ManupteaTdflKpatn^HOT routed 12 pages 

ESTiMl tn 

ESTES GUIDE FOR AEROSPACE CLUBS 

the perfect source book tor agonizing ofte paling asua^ul model 

mekatekb or ESP chapter,-34 gages 

EST m 11 jd 

MODEL ROCKET CONTEST GUIDE 

l^rnodfljroiMtcQntBjhfcvcigJsotschooh. DeTabmcampehtiwr 
GvEr.liordsjggiieslionjon dl facet*ofcontestorganization. lipcge? 

E5T2B15 $1.20 

PROJECTS IN MODEL ROCKETRY 

Suggestions cn how fa pfan, prepare, and present research protects, 
iid&as lor ciaout one hundrocf prcyaclx 

EST2&31 $.9S 

THE CLASSIC COLLECTION 

AcrmpritwTsrvficolectbn oi technical reports trqt makesn wikjcWe 
reference lool 

ES12W5 *3JD 

MODEL ROCKETRY STUDY GUIDE 

A bgcd ptbCFfrn for anyone who wanfe the mast Item micdei iodietiY 
Guides a begnner on the pdh to becoming on esoert rocketeer. 

Brawi uk 

ALTITUDE PREDICTION CHARTS 

A Bugle system by which wrodynorffc ding and other fifteen con be Taken 
hie occcuhl h predetag rocket peak attitudes technical Deport ffi-10 
EST m2 (MB 

AERODYNAMIC DRAG OF MODEL ROCKETS 

Give* prodtai BHjnptesof waystotrtiTrriire aerodynamic dog and 

mprenreperfcnmonce techncalReport TR-ll 

E5T2MJ $115 

ELEMENTARY MATHEMATICS OF MODEL ROCKET 
FLIGHT 

urtormatian on how to mate yw own dtitude Tracker and cDteukue 
seeds and OCCeteralionj. fedintigl NateTN-5, 

BT2&U $« 

ESTES EDUCATOR NEWS 

kiseresting: Isereikcal articles, r*w orated inlmralK3n. pta actantis and 
rejoices on space and model rocketry fuojecls falatte tor classroom 
l» Avafctte though meny toed iekrim 

GUIDE FOR TEACHERS AND YOUTH GROUP LEADERS 

knlfaduces you fa Estes rnodai rocket technology and the comptete sai- 
inras offered n cor educations Dfaflfarn 

BTSiM Jill 

INDUSTRIAL ARTS TEACHERS MANUAL FOR MODEL 
ROCKETRY 

Pioctfcai gpbtaghofis of model rpckelry In fee study or monutefatng, 
iraKpcrtatcn. RfcD, rfamteicalfrit and corohuchon. 52 pages 
BfMip JS.S5 

MODEL SOCKET LAUNCH SYSTEMS 

Beditad IheCfy at tounchei is clearly esplolFvea complete with pholc?- 

p^ya, smemqtciandifadYpfabl^ 20pagH 

tsran $.95 


CAMP LEADER’S MODEL ROCKETRY MANUAL 

ftortn gukie tor kitroiiicing model rocketry succefituly into carp i*f> 
gra™. IQ pages 

m 2m \\js 

VIDEO - MODEL ROCKETRY - THE LAST FRONTIER* 

Capture the ereciiemenf of model rocketry in tf* M cc*» VkS viaeo pre- 
santafen, noiolKl by aid faolumg IMiion Stainer of Sfcr l|#‘ * M 
An ejcceBarvi primer to rrodei rodralYy with dramahe toriydr fooroge and 
groohic, eoYy-tC-i^ideistarHJ 4stratori ISmmgtes 

es nm $?w 

^Capyright ^esindfitYes '<9B5 Ak Right! Reserved 

*' Copy^t Ptnmount Rctow Corpordfah H??5 Al FHghh Reserved 


SOFTWARE 

ASTROCAD™ 

Wntiifi by Mithoel Gmperi 

The effiy-ttHue computer progiam a ideoi fa base model ratal p«fa= 
mnrsoBonctefa thfcpra,ycBii menu has the falowng rfehS 
.Apogee DelemwirfiDn Mbcfe Rodtet Design ((wo vmsonsl 

Oag ftfldctBn Aeradynorrc Stctitty 

F^riorttionceFtecfcfen CptmjfriWi&cfil 

Right SmJatBn EPpliOtf Fte Desgn 

Appte IBM PC (and comeaifcJu] 

EST9Q2a $8.49 E$T 903? M 

Leant about the principles 0 i asrodynamlcs. physics, ancf 
space night with iheie three pngianu. 

PHYSICS Of MODEL ROCKETBY 1 ” 

Acifavreadton-inerttamQmentiinvocee^ and 

jalaUes 

E5T90i? i I0.&9 

FLIGHT; AERODYNAMICS OF MODEL POCKETS 1 " 

Ter of gravtly-center of psaure 

BIM24 421,29 

IN SEARCH OF SPACE ■ INTRODUCTION TO MODEL 
ROCKETRY™ 

ftght pig(aeOTh-«rtgirM and CkHfiCdtefHfiBty code pks bonus pns* 
grorn on mJtHitaong and gntw retdkiton aid function 

£5790(25 \\m 

CURRICULA 

SCIENCE AND MODEL ROCKETS 

For Grades 5. 2,19 

Written by SyMo Nglfe. Bi D. Braed on Money Stoop's CouneOultoa 

* Doy-to^toy iasasn ptons wife jpeafe goois ata itetecthw 

«Escetenf tor feat^Tngi science and manhamofa incMihg Newton's 
Laws ot Motion, Geometry. Pmciptej of Fftghr. Formula Cofcutitoit 
Smple Aerodynamics; Grophingi 

■ hekrfes bock^Qumi fa the educator, ovetfwd hOfTSpCtehCes. 
odivttY ihBtfls. roateffa leoutwwis and twerft fa the sfadenh 
E5T2B47 13 25 

PHYSICS AND MODEL ROCKETS 

Grod« S, 9JO, 111 

Wtitfen by Sylyid Nolte,£d D, &JfadlJ¥lhwnaiftBcich, PhD erd Tim Van 
MiJQOn.At 

p The neri bj>ca sfep ptfa |h& Science and Mods EtocKBli Cifn&iun 
. A reody->o-use tesfinplcr deicrfafig Newton's Laws of Mofam end 
aerodynomic pnnaptes oppted fa rrodei. rockets 
«ficludes tetjcffer backpoufid, ftudsntmdnudwilhwd^ mdth 
ejtteradns tiansoatencssandociivityjheeh 
esjam Mis 

MATHEMATICS AND MODEL ROCKETS 

Wntren by SyMa Nafte, Ed D.; Ba»d on □ couso by Monoid McCtmnel 
PhD 

»Tnka the nert step-rockfil engneenngi 

* tiptae the kiSeracHon between tern** of piessrt and mas 
p Apply mathematics and grophia fa rocket dagn 

p tttod fame! fiiferimenWion end mKiuoiton 

ESf 2M9 51.25 





LK PACKS 



N .' r. ! / 

V' 

ESTES 

EDUCATOR 


I 


Save with the purchase 
of economical bulk 
packs for your group! 

No fancy packaging! 

Each rocket pack con¬ 
tains ports to construct 
12 rockets plus extra 
small parts, just in A k 
case! 


Your students will love 
creating their own decor 
on these fun-to-build 
rockets! 

Explorer 1 " jeriei.Sp.ckfit s,-12 per bulk pack 

fcitmtiBr™ Bufe Pack ■ 5ae page 31 to ae^rptcr 

EST1JS9 $125 W 

Torrot*^ Bum Pack - page 24 for dasc^hor 

ESI 17M *344? 

LOOdsfa-" 1 * &Uk Poc* - See syrTtadi becw 

* Adwnesd ivYO-stags paytooder 

* Kjgi else* |>«ttc paytood Sidtw - Ityitoe a hrortfuge tor rerto 
mdfic&giperiiTenii 

* Mqnm/n alituda usng Cftf) and Cfr7 ^glne^MeletSflDOOP!] 

Specificcittwt; 

Length 62.&c-n (24 tab'); Da.: £1.6 mm (L 417'). W1, (without pcyteoa: 

BO > g C2M or I. Engm Srgt| 5^ - M-l 344 {Rnt -Tghft, B44 
C6-5. Fnt Slugs - flWJ m CML Sec^ Stoge AS-5 fatf Flgnt). 

B4-6.064.C6-T 

£5tl76fl $U199 

SQQS^ 

fiu'k packs cue convenient omjviduijeeye’ftMng yaw stottonls wfll 
need lo prepare Iheii rockets far Itight: 

Model Rocket Engine Bulk Packs 

Include: K reck?! ergh^. moael iocke' g n '»is.24 i&jsabie 
pMgi. 75-H4 cm (4.6”) squares of recover, wod&g - enough far 
cportirTrateh 1 25 launches 

l /2U4T M toe* ffl 17*0 f BM 6- ■ - ftek E5fl7H *M.P9 
AS-3 Buk E5f 1781 $15 19 BfrO/Sc 4 El* flock ST I7$4 $15.99 

Afl-5 Buk floe* ESF17M $35. 19 CM B,A Pock Etf l?BS W? « 




E2X Series Rockets -12 per bulk pock 

to549 
MM 


Gnome™ ftJk Pack - Sea pgga 13 tor description 

EST17-50 


AtortJ? ill Pock - See page lj todescrptior 

ESI I7&1 

fronts?™ h/t Pock ■ see page 12 tor etesenphon 

EST1752 $14.2* 

Dogger™ ftj* Pack ■ Sea pose II to deecrtpiton 

ESTt7to 112S.99 

'urbo Copier™ EUk Pock jsa pop? 9 lor dsetipiiain 

ISHMa $7549 

fenenc E2X™ BiA Pack - Sea symods oetew 
- Supeteasy Id CMd 
»Al wtkte - cctor with, merkera or pan* 

HlSOV?M4l« 

* Cories wilt. □ variety Of fal Setf-Efrt* 
decaaforartomlErg 

5p«ticahws: 

Length MJ eta (15'), [Jo 24 6 mm 
00.976-]-. Wi 3figfU!7«.);&#ne*AM 
(f*st fight). I/2A6-Z, AM. BR BR BM. 



J&4.4? 

QMF? 


II 


<¥> v 

Beta "Series Rockets- 

.UjaiLbuLk rack 

Patomora*™ Rodtffl Buk Ppcx - ssf sym 

bosoetow 

* Students choose txikt fr oeagr 

* Boottalocf'ipfh 

«iKhnco repcdi on itot3*ly mo tacking 

* Incudes diitude hoc^torpyfCffncjrkce 
cornootnon 

SpedScdiwiE 

Dw 24.6 *nm £0.976“) Length erd wfnjitwi* vpry wth chosen 
desigti. AS-SfFrst taghl). 1 (&£&„ AW. B44 54-6. BW 
Bfl-5.C6-5.C4-7 

m\m 4U.99 


kITjUUU 


Alllludft valet with lOCket 


Vkmg lw Buir Pack - See page 30 to deKnihon 

EST 1755 |31,S? 

A J |jio£ Ek* Pock - See page a to descndtion 

EST 1756 $59. W 

Ytajd* Bya Pock - See pope w to dascnpiion 

E5T1J54 $15.99 

teva Paytoodw™ Bu& Pow - Sea pope 33 for desa>prion 

EST 1757 199.99 



EDUCATOR 


Supplies fer school closes and youlh groups 

ESTES TEACHER'S 
STARTER SET 

Oernareiroie lo ycuRBlf one vogr jludenh die power &1 educatranat 

iiicdfil iockeEiy 

* Aligned speciicav toll's ea-xato ju?: ii^T.ng.-TKxtpl rcckeiiv 
itudtaf 

* BettJff* toT*ar with modes roenst bdroogy one ihen u» the 

wclosed boatets to ntroouce you student! to the ej&lement 
hanat cmlsjnuXf' 

Sr* Level r 

Set -zonfalni 

* &etihG™ two feet taE 5rngte trqre asmcnstiahon rocksl. paa 
ch^entcovery 

* Gtoe. smcsJaper. rr»j raz-ai blade to butt the Big Bertha 1 " 1 

* Etedton Bpott>^ control tys;em"' 

* Poria-^odStl bunch pod'‘ 

* Engnes. [ecawy waddng. ^nhersondpluBs roodad-enough, f or b 
lounchei 

* ledCtton Crd Ybuhi &Oup Leadeti Giine 

- Science anti math appieotiens usng model noctahy 

* tirKcotooc 

EST 1456 114.99 



hiddaploYpocicdged 
'Pon: not hebded 

+F the Election Seom? and toe TWo-Pod? B or □& used to *wxn 
rrosl ioctets shewn r ton cafdog except Pro™ Se^ss end EiIbs 9/C 
4 Matoolnfl bahanes aot octoded 



SPECIAL OFFERS 

nia> 


SERIES 


NAIIONAL AEROSPACE PLANE 1 
EST2037_l*Wr$10,W 


An eorJy concepf of what the pro¬ 
posed U.S hypersonic, "funwoy to 
orbiT lest vehicle would took like 
Our rocket is molded wth scromfoam 
engine oucts, three-ookx decal, 
and parachute recMiy. 
SpecSHcattors. 

Length: 67.3 cm Dta.: ^16 
mtnftMTW.; 97 ^ q (3.46 «]. 
&tQtoes: AS^3 (First Flight). S44 
664. 8W, C^S 



DEEP SPACE TRANSPORT 1 
EST 2034 

HnGJESS 

Futuristic model ct an interptonetary pas- 
sengsr/cafflo vehtde. This rocketfeaUw □ 
unique nose cone, trl-body design end a 
large PhnwMoplof decal. 

Speclffcaltons: 

Length. 67 2 cm (36.51: Dta.: 33.7 mm 
(13251 Wt; 1 »■ 15 (Ufi Crl); Engrtos: 04^2 
(FM RighfJ, 96-2, CS-3,03 


m 


«u 





























MAR SAFETY CODE 

[Effective 10-91) 


r MotertalUVy motel rocket will be mode of Itghtw&ight 
materials such os paper. wood, rubber. cno pkHtic suliobte 
f« fm power used and (tie perfcATtonce of my mode* 
tocket. i will not usa any metal to Hie nose acme, body, or 
lim off o modal rocket. 

t. Moton'Englnei—I will use only tomittercidty-mode MAP 
certified model rocket engines in the monrer recommerded 
by the rrandodurer. I will notalter 'he model roeket engine. 
Us ports, or tts ingredients In any way. 

3. fieccvery—l -will always use oiecewsry system In my model 
rocket that will return If safety to tbs ground so rf may be 
flown again. I will use only flame rashtonl recovesy wadding 
If required. 

4. Weight and Power Limits—My modes rocket will wsgh no 
more than 1,500 gram [53 ources] at Rttoff, and ih rocket 
engines will produce no more then 320 Newton-seconds 
(445 Newtons equal 1,0 pound] of total impulse My model 
rocket will we»gti no more than the engine manufacturer's 
tecommended marlmum iftoff wer^itfcrtne engines used, 
art will use engines recommended 6y the monutactirerto 
my mode^ rocket 

5. Sta blllly—l will check the stability cf my moaet rocket before 
ris fire.1 flight. eaoepl when launching a model rocket of 
already proven stability 

* Payloads—for Insect my madd rocket will never 
cany live animals or o poytood that Is intended to be 
itommabie, explosive, or barmy 

1 Launch SlteH wi launch my model rocket outdoors in a 
cleared area, fee of tall trees, power tne 5 . buildings, and 
dry brush and grass. My launch site wti be ai teartos kyge 
os that recommended In the foitcwsng fctole. 


LAUNCH SITE DIMENSIONS 


ins tolled 

Equivalent 

Engine 

Minimum 

Site 

Total Impulse 

Dimension 

|Nwrint4«(Mnh| 

'A 



Q.00- 1JS 

50 

15 

1 26- 250 

A 

IOC 

30 

2-51- 5.® 

0 

200 

60 

6JQT- 10,00 

C 

400 

150 

10.01- 20JD0 

D 

500 

150 

20.01- 40,00 

£ 

TOCO 

300 

40.01- SQ.D0 

F 

tooo 

300 

B001-160.00 

G 

1000 

300 

150.0V-320.00 

2Gi 

1500 

450 

Launcher—l will lounch my model 

rocket item o stacte 


or I will cap the end of the rod when approaching It, I wi 
cap or dwssembte my launch rod when nd in u». and I 
will never store it in an uprighl position. My launcher will hove 
a jet deflector device to prevent lire engine exhaust tram 
hitting the ground directly. I will always dear the area around 
my launch device at btcwn gras, dry weeds, or othei 
easv-to-txim male rids. 

9, Ignition SysfeiTH-Tne system I use to launch- my model 
rocket wi be remotely controlled and electrically oper oled 
If will contain a tai/icbing switch that will return to tafr when 
released. The system will contain a removable safety 
inlertock m series with the launch swrich. M persons will 
remain ct lead 15 feet [5 meters) from the model rocket 
when I am Igniting model racket engines totalling 30 
Newton-seconds or less or idol impulse and at (east 30 feet f 0 
meters) from the model rocket when l am igniting model 
racket engines totalling more than 30 Newton-seconds of 
totqf Impulse I will use only electrical^ 
by Ihe engine manufacturer that will ignite model roctet 
engine( 4 ) wtthin one second at actuofioo of the launching 
switoh. 

10. Launch Safely—I will ensure that people in fhe launch csea 
ore aware of the pending model rocket lounch and can 
see the model rocket's titotf before I begin my cudibte 
five-second countdown I will not ksjnch a model rottel 
usirg It os a weapon, H my model rocket suffers a misfire, I 
will not allow anyone to approach it ot Itie launcher until i 
hove made certain that the safety kiterlodt has been 
removed or that Ihe battery has been disconnected from 
the igniiton system I will wall efiemnute offer a misfte before 
allowing anyone to approach the launcher 

11. Flying Conditions—? will launch my model racket only 
when the wind is les than 20 miles [3D ktansters) an hour 

I wi nor launch my modeC racket sc if Hies into clouds, near 
afcraft m JTigfliS, or in a manner that is haaartfous 5a peopte 
or property. 

12. Pn&- Launch fest—When conducting research activities wim 
unproven modet factor designs or methods I will when 
possible, determine the reUabilriy of my meder racket by 
pre-taunch tests. I will conduct Hie launching of an unproven 
design in complete ItofcJfcnfian persons not portidoottna 
m tha actual launching 

13. Launch Angle—My launch device will be painted within 
30 degrees of vertical. I will naveruse model rawer engines 
to propel ony device hofteantolfy. 

14. Recovery Hazards— if a modef rocket becomes 
entangled In o power line or other dangerous place f will 
not ariempl to retrieve it 


launch device that provides ngid gudance until the model 
roctel has reached a speed adequate to eraue a sate 
Night path To prevent occidental eye injury, f will chvoys 
place the launcher so toe end of the rod sabavs eye tevei 

As a member ot the Estes Model ffloctefry Program, I promse to taifhtuiiy fatowan rules of safe conduct os esfcfUtfied in ihe above code. 


^ned Date 

This ts the official Modot Rocketry Safety Code of the National Association of Rocketry and the Model Rocket 
Mo n ufocturers Association 

fsf& Nate; Jte togmt ‘toa&T maker engine as defaea ty CP$C is an T (30 NS}. To ksuneh teck&s weigNng ever one powd 
tnducjingpfopeSan/ Of redraft containing .more Wan 4 at tfpvpeRQntfnet wssghfl yajfnuitiiblain a wa/verfonm the FM Qw c* 
twAfl^pftonediB^ 
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JOIN THE LARGEST 
ROCKET CLUB ON 
EARTH! 


ine Estes Space Program 7 " was developed to increase vour fun AND perfect your while fly ing 

rockets, The BtesSpac&Pregrar,™ is set up so their mer " • • .--am official Achievement Av/c: f is u-^ 


awards can be 
0395; aerial 


Your rrw#ershrp I 

• elusive Yon 
Thtsh gi-perforB 

engines 

• ISP Cloth Patch| 

• Full-color ESP Dec 


os you progress 
itography and 


jh the various aspects ofmoBPI^^^pi^rmulfl-stagiiic 


:ket Is lo< 


r ing exciting rocket items: 
tet. available only to the Estes Space P 
Scket flies on A8-3 (First Flight), J 


'Wi At,™ irJy 


(ESP) 
68*5 or C6-5 


lem comes on a 51 mm ff*) x ?6ram (3) pafeh 

- x - V -Jftment of large and small deeds, tgrtt lis: tor decorating vc-ur Vanity 

C Upper™, ‘/our rangafcox or anywhere else F“' 

• a beautiful wait Membership Certificate/Achievement Record and c 

as o member offce Estes Space Program™, Attach your E5P g ‘ ‘' 

• Estes Space Program™ Stationery for otlsyour rocketry c 

• l: rfc i motion on how to earn ya ur first five Achiev 
patch and ■•■-ur: a rrvoiding decals. So 


* A Special Edition of the Model Rocket 
to receive this Information-pocked nel J 
i Natch for some forthcoming additions and 

ESTES SPACE PROGRAM™ EST 1443 


Estes Industries 
1295 H Street 
Penrose. CO 31240 


prom 


ibership Card - both Identify yen 
?m©fil Awards to the certificate. 

:e 

ds come with a colorful cloth 
rent Awards. 

lent Awards, you wifi continue 

ur times a year 


*S : ina 


*S7F£ 


hwwwbm 


2919 
941P 











